erie by France 
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was applied to a Raymond 


A LOAD OF 100 TONS 


Step-Taper Pile 
at the Lake Meadows Housing Project, Chicago. The net 
settlement was ', inch—another proof of the dependable carrying 
capacity of Raymond Concrete Piles. Reasons for this 

Raymond reliability are the use of proper equipment which 
permits driving to the specified resistance . . . elimination 

of pile distortion by external pressure because of the steel shell 
which remains in place . . . maintenance of soil pressure 
developed in driving . . . and ease of inspection after 

driving to insure a perfect pile from point to cutoff. 
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"ADVANTAGES OF 
RAYMOND CONCRETE 
Number two of a series 


RAYMOND 


CONCRETE PILE CO. 


140 CEDAR STREET + NEW YORK 4, N. Y. 


Branch Offices in Principal Cities of the United States, 
Central and South America 


RAYMOND’'S DOMESTIC SERVICES 

Soil Investigations * Foundation Construction 
Harbor and Waterfront Improvements 
Prestressed Concrete Construction 
Cement-mortar Lining of Water, Oil and 

Gas Pipelines, In Place 


RAYMOND’S SERVICES ABROAD In addition to the 


above, all types of Genera! Construction. 


| — 
; 
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‘Lithograpbed on stone for U. S$. Pipe and Poundry Co. by Jobn A. Noble, A. N. A. 


Tus ILLUSTRATION showing the installation of 
U.S. mechanical joint pipe in a residential area 

is a typical scene. It could be either a water, gas 

or sewer line installed to furnish reliable utility service 
for present and future generations in the community. 


U.S. cast iron pipe centrifugally cast in metal 
molds is a quality product peoduced by a modern eof 
casting process which is carefully controlled 


from raw material to the finished pipe. 
We are well equipped to furnish your requirements for 
cast iron pipe and fittings made in accordance with ; ' : 
American Standard, American Water Works Association 
and Federal specifications. U.S. pipe centrifugally 


cast in metal molds is available in sizes 2- to 24-inch 
and pit cast pipe in the larger sizes. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave.,N. ¢ Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S. A. 
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THE OLD FLOOR SYSTEM consisted of 6 « 14° wood atringers, 3° wood 
decking and four lines of 4" « 30" steel tread plates Crew is shown re- 
moving the outdated floor in preparation for new I- Beam. Lok lightweight 
steel flooring. 


want 


saves 


@ From the Louisiana State Department of High- 
ways comes another interesting example of the use 
of 1-Beam-Lok on a modernization job. 

The project was the reflooring of the 18’ roadway 
of the 767 ft. long Alexandria-Pineville bridge over 
the Red River in Rapides Parish. The old timber 
floor was difficult to maintain under the increasingly 
heavy traffic. 

The problem involved finding a suitable flooring 
that would not add to the deadweight of the support- 
ing structure, yet would be more permanent, and re- 
quire less maintenance than the existing floor. US'S 
I-Beam-Lok open steel flooring met all requirements. 

The engineers estimate that the new floor system 
including steel stringers, 14,856 sq. ft. of 5” I-Beam- 
Lok, steel curbs and concrete fill over the pivot pier 
weighs only 502,914 lbs. for the entire bridge. Com- 
pared with a total weight of 634,259 lbs. for the old 
floor system it replaced, the savings in weight through 
the use of I-Beam-Lok is 131,345 Ibs. 


‘a 
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MIS PHOTO SHOWS temporary positioning of a few I-Beam-Lok unite BRIDGE WAS KEP? OPEN to tréflideach day from 6.00 a.m to 10-00 pm. 
en present wood stringers to allow traffic to flow on following morning. Vehicles moved safely ower the newly laid |-Beam-Lok without interrup- 
‘These units to be lifted later for installation of permanent steel stringers tion ag all construction work was dome late at night. 
| on which I-Beam-Lok units are to be permanently welded. 
t 
PROJECT: Refooring of Alexandria-Pine- ENGINEERS: State of Louisiana Depart- CONTRACTORS: Forcum-James Com 
ville (Red River) bridge on Routes 5 and 14 ment of Highways. J. B. Carter, Bridge Design pany, Baten Rouge, | ouisana, i 
Rapides Parish, Louisiana. Sangineer, Baton Rouge, Louisiana. 
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KEPT OPEN TO TRAFFIC 

Another important advantage gained through the 
use of I-Beam-Lok was that the busy bridge was 
kept open to traffic each day from 6:00 a.m. to 10:00 
p.m. while the new flooring was being installed at 
night. 

Available in units measuring 6’-2” in width and up 
to 49’ in length, this lightweight, all-steel open floor- 
ing with its strong, full 5” depth can be applied di- 
rectly to stringers on spans up to 4’ centers to permit 
H-20 loadings. It does not require secondary supports. 

This “modern floor for modern traffic’? combines 
lightweight and reduced costs with roadway rigidity, 
ease of erection, a smooth, hard surface and low 
maintenance costs. It is available in both 
concrete-filled and open types. Our en- 
gineers will be glad to discuss its possibili- 
ties with you. For more information about 
U-’S'S I-Beam-Lok steel flooring, contact 
the sales office nearest you. 


SECTIONS OF NEWLY LAND LESAMAOK wore epesdily welded together 


with ordinary field equipment. This lightweight steel open flooring pro- pattern of U-S-8 I-Beam- 
duces a smovoth-riding, non-skid, self-cleaning and long-wearing surface. 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~- COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL EXPORT NEW YORK 


U-S-S I-BEAM-LOK 
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Nine yards a minute is fast loading, and you 
can do it with the Eimco 105. You can dig and 
load most ordinary materials without prelimi- 
nary breakage. 

The Eimco 105 is primarily on excavating 
machine with ability to load consolidated mate- 
rial. It will handle many jobs previously assigned 
to heavy cumbersome machinery costing several 
times the price of the 105. 

Steel castings and steel construction through- 
out make the 105 rugged and dependable. It is 
truly the first crawler unit designed to work 
under the added thrust and weight loads applied 
by the numerous attachments now available for 
contractors and industry that are accepted as 
part of the prime movers they buy. Its all steel 
construction makes it resist breakage from im- 
pact or abrasion which all machines encounter 
in normal working. 
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The 105 is a modern tractor, designed to meet the needs of 
modern, up-to-date machinery users. The need of clutch pedal 


provide spin turns, or longer turns con be effected by proper 
ipulation of these same handles. Gear changing is done with 


has been eliminated, the use of steering brakes has been removed 
and the need for shifting transmissions by hand is no more. The 
Eimco 105 works smoothly and efficiently with two small levers 
which contro! the tracks on their respective sides. The 105 may be 
shifted from forward to reverse independently on either track with 
no clutching — no shifting. Turns can be accomplished by twist- 
ing one lever to forward position and the other to reverse to 


With the 105 you have the first and only truly modern 
crawler type unit for heavy work. It’s fast. It needs only 
a minimum of attention. It requires the least in physical 
operating effort of any machine of its type. It will do 
many things that no other machine will do; and if 
mechanical attention is ever necessary, its various units 
are designed for easy accessibility so that the work to be 
done can be finished in only a fraction of the time re- 
quired for a similar repair on any other prime mover. 

Let us tell you about this machine: where the driver 
sits up front and can see what he’s doing, where the 
loading equipment is fastened directly to the heavy main 
frame permitting free track oscillation at all times, that 
allows for speed changing under full power and load 
without sacrificing any advantage, that gives you a 
drawbar pull in the big class with a price in the small 
class, and many more exclusive advantages. Just write: 
The — Corporation, P. O. Box 300, Salt Lake City 
10, Utah. 


@ separate small handle which may be actuated at any time dur- 
ing the operation of the machine. 

The cycle of the loading unit is fast (see below) — digging or 
excavating is forward, discharge is overhead to the rear. Complete 
cycles from digging position to digging position average 10 to 15 
seconds, which will permit loading of 6 to 9 yards per minute 
depending on material being loaded and travel distance. 
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shown in the digging, corry and discherge positions pictured above. 


NEW COLOR FILM 
NOW AVAILABLE 


“STEEL SPANS 


“Steel Spans the Chesapeake,” a new 16-mm color film 
describing the building of the 4-mile-long Chesapeake Bay 
Bridge, is now available for showings. 

This 36-minute film, with factual narration, traces the 
progress of construction from the sinking of piers to final 
paving of the roadway. It covers the erection of a wide variety 
of spans used in the Chesapeake Bay Bridge, including simple 
beam and girder spans, simple deck-truss, and deck -cantilever- 
truss spans, a through-truss cantilever span and a 2922-ft 
suspension bridge. 

Among the interesting and unusual erection techniques 
described in the film is the use of an assembly dock, one mile 
from shore, where bridge units were assembled, then floated 
by barge to their final locations. This was the most extensive 
use of the spectacular flotation method of erection in con- 
struction history. 


FREE ON REQUEST 


There is no charge for the use of this film. We suggest that 
requests for the film be made az /vast three weeks in advance 
of the date of showing in order to allow ample time for schedul- 
ing and shipment. 

Please address your request to: Publications Department, 
Bethlehem Steel Company, Bethlehem, Pa. 

For showings West of the Rockies: Publications Depart- 
ment, Bethlehem Pacific Coast Steel Corporation, 20th & 
Illinois Sts., San Francisco 19. 
For showings in Canada: Bethlehem Steel Export Cor- 
poration, 804 Dominion Square Bidg., Montreal, Que., Canada. 


BETHLEHEM STEEL 
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PREPAKT METHOD SELECTED FOR UNDERWATER 
PLACEMENT CONCRETE COFFERDAM SEALS 


intrusion Grouting of Preplaced Aggregate 
Used to Embed Forest of Piling 
for Chehalis River Bridge 


@ Prepakt is “preferred” again! 
This time it’s for the cofferdam seals of the two 
largest piers at the new Chehalis River bridge, Aberdeen, 
Washington. Embedding closely spaced timber piling at 
this project introduced complications—but Prepakt's 
underwater grouting of preplaced aggregate proved to 
be a neat, cost-saving solution. 
The contractor's decision to use Prepakt methods and 
materials was based on pertinent advantages of this 
modern technique: 
(1) the plant set-up required was small and simple 
(2) preplacing of coarse aggregate was quite easy 
(3) arapid grout pumping schedule could be maintained 
(4) labor cost savings could be realized 
Finally, the close positioning of the 16-foot long piling 
stubs on 3-foot centers made conventional underwater 
methods of concrete placement difficult and expensive. ai 
With Prepakt, the coarse aggregate was preplaced in ei | “i 
the piers by dump truck and clamshell, then Intrusion Cow waren 
Grout pumped in to displace the water and fill all voids. a 
The result—dense, high-strength concrete forming an a 
impermeable, monolithic structure. Some 8000 cubic 
yards of Prepakt Concrete, designed for a compressive 
strength of 4000 psi at 28 days, is being placed at Aberdeen. 
If you have a construction problem involving under- 
water concrete placement, why not investigate Prepakt 
for outstanding economy. 


For complete information on Prepakt methods 

nd materials, contact the Main Office, Room pated 
ENGINEERS 
779-K, Union Commerce Building, Cleveland. 


THE PREPAKT CONCRETE C0. 


INTRUSION= PREPAKT, INC. SEATTLE. SAN FRANCISCO 


CHICAGO - ATLANTA +- PHILADELPHIA 


WAIN OFFice: CLEVELAND 14, ome ZURICH + HELSINKI MADRID + STOCKHOLM 
CANADIAN. PARIS BERLIN LONDON TOKYO HAVANA 
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approved for inclusion in state highway 
’ specifications as an alternate to conventional | Re 
methods. For specific information or engineering 
assistance, write or wire Prepakt, 
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CATALYTIC 
REDUCTION 
PROCESS 


Exclusively through the 
Catalytic Reduction Process* 


The Catalytic Reduction Process completes biological sludge digestion in 
one-third to one-fourth of digester volume generally required. The Process 
accomplishes this by digesting at solids loading rates three to four times 
those being practiced. This accelerated digestion is simple and economical, 


using only the natural products of anaerobic decomposition. 


Originating in 1946, the Process was developed, tested and verified over six 
years on both laboratory and pilot plant seale. The results obtained in the 
pilot plant operation have been proven in full seale plant operation at the 
Columbus, Ohio Sewage Treatment Works in 1952 and 1953. 


The Catalytic Reduction Process applied to one 70’ tank at the Columbus 
Plant digested 3.38 times the quantity of sludge solids digested in a similar 
tank in parallel operation not using the Process. The tank operated under 
the Process produced a reduction of solids within established ranges, 
normal gas production and readily driable odorless sludge. 


The Catalytic Reduction Process is now available for consideration by 
consulting engineers for application on plants under design and for plants 
requiring expansion. The Process when applied to overloaded digesters 


will provide sufficient capacity without additional tanks. 


*The only proven Process for accelerating biological digestion. (Patents applied for.) 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
CHICAGO 14, ILLINOIS 


622 DIVERSEY PARKWAY 
Kleen, Seru Peller, Plunger Swing Dittusers, Stationary Diltusers, 


and Vertical New Clogs Mechanical Aeretors, Combination 
Wete: Sval Pumping Unite, Samplers Acreter Clarifiers, Comminuters. 
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(NOW A FACT 
The Catalytic Reduction Process is offered 
| through the Catalytic Reduction Co., Inc. a 
: subsidiary of the Chicago Pump Company. 


ON THE WEATHER 
order your Wire Fabric NOW! 


When the weather breaks next spzing, you will 
want to dig in af once on all important con- 
struction jobs. You will need plenty of Ameri- 
can Welded Wire Fabric on hand ready for 
immediate use. 

The best way to be sure of having enough 
is to stock up now on the sizes and styles you 
will use. 


Get in touch with your local supplier today. 


N short-span concrete floors, you just unroll American 
Welded Wire Fabric reinforcement into place and let it 
droop continuously from beam to beam (see ACI Building 
Code, Sec. 505b). The long prefabricated rolls guarantee 
continuity of reinforcing action and speed up installation. 
American Welded Wire Fabric takes less steel too. It is 
allowed a working stress about 40% higher than ordinary rein- 
forcing materials (ACI Building Code, Sec. 306). 
As a result you get the needed strength in reinforced 
short-span floors with about 28% less steel area. 
With American Welded Wire Fabric, you have less 
material to transport and unload at the job. This 
cuts labor costs to the bone. 
Write to our nearest sales office for complete 
information. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORE 


EVERY TYPE OF REINFORCED CONCRETE CONSTRUCTION NEEDS 


U-S‘S AMERICAN WELDED WIRE FABRIC 
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CATERPILLAR 


176 CAT* MACHINES BUILD 
INDIA’S GIANT HIRAKUD DAM 


Maintain schedules in 
extreme dust and heat 


A Caterpillar DW20 Tractor with W20 Wagon 
hauls fill material from the borrow area to the 
Hirakud Dam site. 


A powerful Cat D® Tractor equipped with No. 8A 
Bulldozer works steadily on the dam which will 
create the fourth largest man-made lake in the 
world. 
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Tndia’s State of Orissa has long 
been plagued by the Mahanadi River. 
‘This turbulent waterway has written its 
ruinous course across the plains 39 times 
since 1870. Precious land has been 
washed awav. Tlomes and industries 
have been destroyed. And long, hard 
years of drought and famine followed. 

India’s engmecrs tackled the prob- 
lem and are answering it with the Iira- 
kud Dam, now under construction. 
Thirty-six thousand workers have been 
assembled for the mighty task. Four 
complete townships have sprung up to 
accommodate them im land that was 
once tiger-hunted ferest. Many miles 
of roads and railway have been built to 
serve the site. 

The new dam will rise to a height of 
195 feet from the river bed and will 
stretch three miles across the river. 
When all construction on the Hirakud 
Dam is complete, two million acres of 
land can be irrigated. Orissa will be free 
of the dread of floods and famine. 

The job has not been easy for the 
men or the machines they operate 
Monsoon floods and a burning sun are 
severe handicaps. ‘The engineers have 
only 160 days in the vear to work on the 
waject. And on 100 of these davs, the 
oa is so intense that work can be car 
ried on only in the cool of the evening 
and at night. 

Local manpower is used. And the 
machines —tractors, motor graders and 
high-speed, big-capacity carthmovers — 
are Caterpillar*. Men and machines are 
doing a fine job under tough conditions 

Dirt and flying dust don’t slow down 
the 176 pieces of Cat-built equipment 
Air cleaners bathe the incoming air in 


way 
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A Caterpillar No. 12 Motor Grader levels fill ona dike of India’s Hirakud Dam, 


oil and remove 99% of the dust. Seals 
keep destructive particles out of impor- 
tant tt, and keep oil in. All 
cngines run cfhiciently on low-cost No. 2 
furnace oil without fouling. ‘This means 
cheap fucl and less of it, less mainte- 
nance and down time. 


MAIN DAM, HIRAKUD DAM 
PROJECT, ORISSA, INDIA 


Length of dam 3 miles 
Length of dikes 17 miles 
Length of concrete sections 4000 ft. 
Max. ht. above river bed 195 ft. 
Reservoir area 150,C00 acres 
Land to be irrigated 2,000,000 acres 
Power potential 300,000 KW 
App. cost of project nearly $2 billion 


There are other definite advantages 
for standardizing on rugged ycllow 
equipment. Many parts are interchange- 
able. There’s one source for parts and 
service—the Caterpillar Dealer. Main- 
tenance men are more cfhicient on fa- 
miliar machines. Operators get more CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS,U.S. A. 
work out of them. Both Cat and Caterpillar are registered trademarts 

Your Caterpillar Dealer has perform 
ance data on all sorts of jobs. He'll be 
om to give you complete facts. Phone 

im today—ask him to demonstrate on 
your toughest job. 


A big yellow DW21 with No. 21 Seraper loads and hauls fill on dam construction near Orissa, India 
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You will be interested in these facts obtained in our 
recent nation-wide survey: 

@ In the past five years most of the states in the union 
have increased the volume of sealing and surface treatment 
work done with asphalt emulsions. 

@ A majority of the counties in the country now prefer 
the use of emulsions to hot asphalt, tar and cutbacks for 
surface treatments. 


BITUMULS LEADS ALL OTHER EMULSIONS for work 
of this type. As a pioneer product for Surface Treat- 
ments, Bitumuls continues as first choice of road- 
builders everywhere. It has won acceptame based on 
speed and ease of application, dependable perform- 
ance, and long economical service. Bitumuls HV (high 
viscosity emulsion) holds more cover stone than any 
other binder. It sets-up faster, and provides a safe, 
non-skid surface. 

Our new booklet, “BITUMULS SURFACE TREATMENTS 
AND PENETRATION PAVEMENTS,” gives full details 
on all types of Surface Treatments, Single, Double and 


12 


Triple. There are Bitumuls Engineers working out of 
offices near you who will welcome an opportunity to 
discuss your Surface Treatment work. 


AMERICAN 
Bitwrmmwis 2 Asphalt 
COMPANY 


200 BUSH STREET, SAN FRANCISCO 4, CALIFORNIA 
E. Providence 14,8. 1. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Alo. 
Columbus 15, Ohio Tucson, Ariz. Seattle, Wash. Boton Rouge 2, La. 
St. Lovis 17, Mo. Inglewood, Calif. Oakland 1, Colif. 7, Ore. 
Washington 5,0.C. San Jven 23, P. R. 
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| BITUMULS leads in surface treatment work! 
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Allied Has Special Skills 
and the Facilities of 3 Shops 
to Fabricate and Erect 


Send your plans and specifications to us to be estimated 


PLANTS IN CHICAGO, ILLINOIS © HAMMOND, INDIANA ¢ CLINTON, IOWA 


Steel Fabricated for Bridge at Linn County for lowa Highway Commis- 
sion, G al Contractor, lowa Bridge Company, Des Moines, lowa. 


Fabricators and erectors ef structural steel fer highway and railreed bridges; industrial, office, school, and government buildings; airport structures; harbor facilities. 
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Building an ASPHALT highway 
by the “stage construction” method 


South Dakota State Highway 
near Faulkton, after 10 year 
old road-mixed Asphalt sur- 
face had been resurfaced with 
hot-mix Texaco As«phaltic 
Conerete. 


South Dakota employed the “stage construction” method in 
improving this 16-mile section of State Highway with Asphalt. 
The first step was taken 10 years ago, when a Slow-curing Asphal- 
tic Oil and crushed gravel were road-mixed on the highway to 
provide a smooth, dustless, all-weather riding surface 4 inches 
thick. 

In 1952, after it had served traflic satisfactorily for a number of 
years, the road-mixed Asphalt surface provided the State with 
an excellent base for a heavy-duty Texaco Asphalt pavement of 
the plant-mixed type. The new pavement posal of a l-inch 
leveling course, spread by blade grader, and a 1'/,-inch wearing 
surface, laid by mechanical paver. A seal coat of Texaco Rapid- 
curing Cutback Asphalt, covered with crushed gravel, completed 
the pavement. 

Improvement of a highway with Texaco Asphalt products by 
the “stage construction’’ method enables the road builder to 
keep pace with the demands of increasing traffic, while spread- 
ing costs over a number of years. 


Texaco Asphalt Cements, Cutback Asphalts and Slow-curing 


Gai Asphaltie Oils offer the public official a wide choice of improve- 
ments for his streets or highways. Helpful information about all 
esustructed be eee Brathers of St. of these types is presented in two booklets, which you can secure 
Cloud, Minn. — ; with no obligation by writing our nearest office. 


THE TENAS COMPANY, Asphalt Sales Dept., 135 E. 12nd Street, New York City 17 


Heston 16 ¢ Chicago 4 ¢ Denver | ¢ Houston | ¢ Jacksonville 2 ¢ Minneapolis 3 ¢ Philadelphia 2 ¢ Richmond 19% 
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AFTER 
ORDINARY 
METHODS 


FAILED... 


Equipment being recovered after having been buried over « year. 


In the spring floods of the midwest, valuable construction equipment was buried 
under many feet of sand and muck. 


Repeated salvage efforts by ordinary methods being of no avail... 


A STANG Wellpoint System was installed surrounding the buried equipment; the 
quicksand was dewatered; and the excavation and recovery accomplished in jig 
time. 
Whenever and wherever and whatever your problem of CONTROLLING 
GROUND WATER call STANG at 


JOHN W. STANG CORPORATION 


Engineers and Manufacturers of Dewatering Equipment 


BELL, LOS ANGELES CITY, CALIF. TACOMA, WASHINGTON NEW YORK CITY, N. Y. 
8221 Atlantic Avenve 2399 Lincoln Avenve Number Two Broodway 
P.O. Box 63! Telephone: Logan 5-742! Telephone: Broadway 4362 Telephone: Whitehall 3-0565 
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OMAHA, NEBRASKA 
2123 South 56th Street 
Telephone: Walnut 7796 


In a 20-mile stretch of new 
highway along U. S. 70 and 80 
between Las Cruces and 
Lordsburg, N. M. 52,000 linear 
feet of 30-in. and 36-in. con- 
crete pipe are used for culverts. 

Multiple-course concrete 
pipe culverts spread out the flood waters coming 
down narrow arroyos across the highway. They 
reduce vertical erosion damaging to the highway 
and eliminate sharp dips in the pavement that 
slowed traffic on the old, culvertless highway. 

Illustrated here is the largest installation in this 
project. Containing 183 parallel courses of 30-in. 
concrete pipe laid 15 in. apart, it uses 11,712 ft. of 
pipe and extends 912 ft. along the road. Each course 
consists of 16 pipe sections each 4 ft. long. 

This is another example of how concrete pipe 
culverts can meet any combination of site condi- 
tions and drainage requirements. Concrete pipe 
culverts have rendered outstanding service in thou- 
sands of highway installations and under the lines 
of most of the nation’s leading railroads. 

Concrete pipe culverts have adequate strength 
to sustain heavy overburdens and to resist severe 
impact. Their smooth interior walls and clean, even 
joints assure maximum hydraulic capacity. Their 
moderate first cost, long life and low maintenance 
expense result in true Jow-annual-cost service. 


Top photo shows extent of installation before backfilling. Photo above shows 
(1) pipe runners used to carry circle screed, (2) cradle in sand formed by 
screed, (3) installed pipe lines. Photo below shows backfilling operation. 


AMERICAN CONCRETE PIPE ASSOCIATION 


' 228 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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EFFICIENTLY 
* DEPENDABLY 
* ECONOMICALLY 


Steel Pressure Spheres for the storage of ammonia are typical of the 
wide range of vessels fabricated by Pittsburgh-Des Moines for con- 
taining liquids and gases of many different kinds. The sphere illus- 
trated is 65 ft in diameter, and operates at 55 lb working pressure. 
@ Let us consult on your storage problems of pressure and tempera- 
ture, and quote on the correct structure for your particular needs. 


PITTSBURGH» DES MOINES STEEL CO. 


ot DES MOINES and SANTA CLARA 


Soles Offices ot: 
(25)... 2470 Weve DES MOINES (8), 971 Tuttle Street 
NEWARK (2) ... 251 Industrial Office Bldg. DALLAS (1), 1275 Praetorian Bldg. 
CHICAGO (3), 1274 First National Bank SEATTLE.... ....578 Lane Street 

SANTA CLARA, CAL., 677 Alviso Road 
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Help for Contractors 
the bidding... 
and the job 


N the past 15 to 20 years, the construction industry has kept earth- 

moving costs down in spite of rising labor and material costs. To do 
it, construction men have pioneered new earth-moving techniques that 
have put constantly increasing demands on machinery. That’s why in 
today’s tough competitive era a man needs modern equipment that 
gives him a versatile outfit, easy to move from job to job. . . equipment 
that enables him to bid successfully and work at a profit. 


In an effort to cooperate fully to meet these demands, Allis-Chal- 
mers has for years geared its progress to that of the earthmover himself 
. . . now offers him completely new designs like the HD-15 .. . a ma- 
chine that takes advantage of even the most recent developments in 
tractor application. 


The design of the HD-15 also makes full use of new metals, new oils 
and greases, and the latest manufacturing processes. Existing models 
were not allowed to restrict Allis-Chalmers engineers ...so they worked 
right from the ground up, matching part to part, assembly to assembly, 
and the entire tractor to its Allied equipment. As a result, the HD-15 
offers new standards in ease of operation and service, as well as long- 
life performance. With outstanding balance characteristics, it handles 
both mounted and drawn equipment well, provides maximum flexibil- 
ity for the wide variety of jobs so typical of today’s construction work. 


And as earth-moving competition gets keener, these design advan- 
tages become more and more important to you. We invite you to talk 
with your nearby Allis-Chalmers dealer to compare values . . . see for 
yourself how the HD-15 can be a big factor in helping you to win bids, 
stay on schedule and make a profit. 


RACTOR DIVISION + MILWAUKEE 1, U.S.A. | Six speeds forward to 5.8 mph. 
Three reverse speeds to 4.5 mph. 
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Constant progress in earth-moving methods has been 
matched by such design advances as this HD-15 and and tested as a unit, right from the start. 


This HD-15 Tractor Shovel is a tool which introduced 
a new era of tractor usefulness . . . let contractors move 
from job to job easily and do traditional jobs in a bet- 
ter, faster way. 
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its engine-mounted dozer . . . which were engineered 


The improvements and refinements of really modern 
design take on new significance as competition gets 
keener. Extra yardage handled .. . or lubrication time 
saved means working more efficiently, more profitably. 
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Good Water Service Doesn’t Just Happen... 


storage facilities can be made as 
attractive in appearance as they are 


... itis a planned, engineered and 
carefully built system of mains, 

umps, treating plants and storage 
facilities, Water at the turn of a 
tap may be taken for granted by the 
average consumer -but not by the 
people behind the service. 


Helping to provide an adequate 
water supply to meet all demands at 
Clifton Heights, Pennsylvania, is 


the job of the modern 3,000,000-gal. 
Horton standpipe shown above. It 
was designed, fabricated and erected 
by Chicago Bridge & Lron Company 
for the Philadelphia Suburban Water 
Company. 

In residential installations, where 
appearance can be an important fac- 
tor, the Horton standpipe above 
illustrates how municipal water 


functional ia operation. Exterior 
modifications can be made to meet 
individual spectfications. 


Horton reservoirs and stand pipes are built 
in standard sizes up to 10,000,000 gallons. 
Complete information, estimates or quota- 
tions may be obtained by writing our near- 


est office. There is no obligation. 


CHICAGO BRIDGE & IRON COMPANY 


Atlanta 3 2167 Healey Bldg. 
Birmingham | 1596 N, Fiftieth Se. 
Boston 10 1009-201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2243 Midland Bidg. 


Detroit 26 1541 Lafayette Bldg. 
Houston 2 2128 C& I Life Bldg. 
Los Angeles 17, 1556 Gen. Petroleum Bldg. 
New York 6 3395 Broadway Bldg. 
Philadelphia 3.1652 Walnut St. Bldg. 


3210 Alcoa Bidg. 
Salt Lake City 4 509 West 17 South Sr. 
San Francisco 4 1584 sh Sr. 
Seattle | 1409 Henry Bldg. 
Tulsa 3 1647 Hunt Bldg. 


Pittsburgh 19 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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MONOTUBE PILES 


for all types of structures 


‘OR small jobs . . . for the biggest or toughest jobs 
... you'll find Monotube fluted steel piles are more 
and more often the carefully considered choice for a/l 
kinds of foundation work. 


There are good reasons for such choice— 

exceptional strength and high load bearing values, 

» combined with light weight for easier handling and 

driving. Simplified on-the-job extendibility. Complete 

top-to-bottom visual inspection before concreting. 

Jobs go smoothly and fast! Less waste. Less time. 
Less cost! 

Get all the facts. Write to The Union Metal Manu- 

facturing Co., Canton 5, Ohio, for Catalog No. 81. 


“wen 


INDUSTRIAL PLANTS 


EXPRESSWAY OVERPASSES 


RAILROAD STRUCTURES 


Monotube Foundation Piles 
for every foundation problem 


METAL 
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Cantilever Design and ‘INCOR’ 
Cut School Building Costs 


Engineering and Building Know-How Provides 
Fire-Safe Construction, at 20% to 25% Saving 


@ Ali-concrete school construction, the utmost in 
fire-safety, is a great Community asset—safeguarding 
the lives of shilioen, adding immeasurably to parent 
peace of mind, saving public funds through lowest 
annual cost—with lower first cost as well, through 
sound planning, well exemplified in this new 
Indianapolis school. 

Columns form centrai corridor with cantilever 
beams at 17’-2” centers extending out over exterior 
walls of classrooms. Small concrete ribs at right 
angles to beams carry precast, lightweight concrete 
roof slabs with excellent insulating and acoustical 
properties; %” insulation was added to exposed ribs. 


Thus, roof deck, insulation and acoustical ceiling 
are combined in one material and installed in one 
operation. Furred-down corridor ceilings provide 
space for exhaust ducts. 


Two adjacent cantilever sections, equal to width 
of two classrooms plus overhang, form the audi- 
torium, with floor lowered for additional height. 


Total Cost, 92¢ per cu. ft. 

Repetitive structural system and the use of ‘Incor’* 
24-Hour Cement resulted in maximum form re-use 
and a substantial saving in construction time and 
overhead—as reflected in a total cost of 92¢ per cu. 
ft., 20% to 25% less than comparable buildings 
in the area. 

Well-chought-out design, translated into efhicient 
concreting schedules based on depend- 
able 24-hour service strengths with 
America’s FIRST high early strength 

ortland cement, means 
etter building atlesscost, 
ibe both initial and ultimate. 


MERLE E. SIDENER SCHOOL 
P.S.59 
Indianapolis, Indiana 


A *Reg U. S. Pat. Of. 
rchitects 
Consulting Engineers: FINK & ROBERTS | ston 
ntractor: 
CANNON CONSTRUCTION CO, INC. 
a 
Ready-Mix ‘Incor’ Concrete: ae | cuassnoom || cxassnoom || cuassroow || ccassnoom || 
READY MIXED CONCRETE CORPORATION ons — 
all of Indianapolis + 


CORPORATION 


Offices ABILENE, TEX. ALBANY. N.Y. BETHLEHEM, PA. BIRMINGHAM 
BOSTON CHICAGO + DALLAS HOUSTON INDIANAPOLIS 
KANSAS CITY. MO. + WEW ORLEANS WEW YORK NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGION. D.C 
LONE STAR CEMENT WITHITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS 18 MODERN MILLS, 136,000,000 SACKS ANNUAL CAPACITY 
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The Newport News plant ... served by direct rail and 


deep water shipping ... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


your source for 


lic turbines at Grand Coulee. 


Let Newport News fabricate your 
weldments or sub-assemblies. Call on 
us for piate fabrication...from vacuum 
tanks to bridge caissons... for pumps, 
valves, pipe lines... you'll find that 
Newport News fabricates parts to an- 
swer most demands. 


See for yourself what Newport News 
is doing, and how this company’s high 
integration of skill and production fa- 
cilities can help you. Get the facts, 
shown in Facilities and Products. A 
copy of this illustrated booklet is yours 

In the vast plant, shown above, New- _for the asking... write for it now. 
port News craftsmen complete your 
orders with specialized production 
techniques, and with sound experience 
acquired through construction of thou- 2 
sands of products ranging from small N N j 
components on rayon spinning ma- ewport ews 
chines, to the giant 165,000 hp hydrau- Shipbuilding and 
Dry Dock Company 


¢ CIVIL ENGINEERING 


February 1954 


- 
24 


TRE MAGABINE OF BNGINEERED CONETRECTION 


FERQUARY 1984” 


Extension brings Canadian crude oil 


to East in pipeline 1,770 miles long 


CLARK ROOT, Assistant Project Engineer, Bechtel Corporation, Saginaw, Mich. 


The Lakehead Pipeline Extension, 
644 miles long (Fig. 1), was born of 
economic necessity. As the Great 
Lakes are closed to shipping through 
five winter months, tanker shipments 
were seasonal, making it necessary to 
provide large storage capacity at 
both ends of the tanker routes to allow 
for the winter shutdown. Increasing 
demands for crude oil meant enlarged 
tanker fleets plus more and more ter- 
minal storage. The new pipeline 
extension, in addition to reducing the 
cost of transporting crude, provides a 
year-round supply for Sarnia refiner- 
ies and others now existing or to be 


CIVIL ENGINEERING * 


February 1954 


constructed along the line. It in- 
creases the crude-oil supply to the 
eastern part of the North American 
continent and contributes materially 
to hemisphere security and defense. 
The present extension, from Su- 
perior, Wis., to Sarnia, Ontario, con- 
nects with the continuous crude-oil 
pipeline which was built a little more 
than three years ago from Edmonton, 
Alberta, to Superior, at the head of 
the Great Lakes, a distance of 1,126 
miles. That part of the line from 
Neche, N. Dak., near the Interna- 
tional Boundary, to Superior is owned 
and operated by the Lakehead Pipe 


Line Co., Inc., an American corpora- 
tion, which is a subsidiary of the 
Interprovincial Pipe Line Co., owner 
and operator of the Canadian section 
of the line. 

This line made it possible to trans- 
port crude oil from the richly pro- 
ductive fields of Alberta to the East. 
Part of the line has a diameter of 16 
in., part 18 in., some 20 in. In ad- 
dition to the terminal storage and 
loading facilities at Superior, off-take 
connections were provided for re- 
fineries in Minnesota and Superior, 
Wis. From Superior, before the 
present extension was built, the oil 
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FIG. 1. 
644 miles, from Superior, Wis., to Sarnia, 
Ontario. Ground profile and hydraulic 
gradients for initial and ultimate operation 
are given in graph below map. 
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Ditcher (above) made good headway, once trees and brush had been cleared. 
Pipe was bent in machine shown below, to conidrm to ground contour, before 
welding. This method was found more practicable than trying to maintain 
level trench through uneven terrain. 


Lakehead Pipeline Extension runs 


had to be transported by a fleet of 
tankers through the locks at the Soo, 
and so to various ports in both the 
United States and Canada. The 
major part went to Sarnia, in Ontario, 
the terminus of the present extension 

The new 644-mile line, of 30-in. 
diameter, extends from Superior 
across Wisconsin and the Upper Pen- 
insula of Michigan to the Straits of 
Mackinac. Here a major construc- 
tion feat was accomplished in carrying 
the line for a distance of 4 miles across 
the Straits in two parallel pipelines 
each of 20-in. diameter, 1,300 ft 
apart, which lie on the bottom. On 
the south shore, the two lines rejoin 
(Fig. 1) in a 30-in. line which runs 
southward across the Saginaw River 
near Bay City just south of Saginaw 
Bay and then southeast to cross the 
international boundary in the St. 
Clair River at Marysville near Port 
Huron. Emerging from the river, 
one of the busiest shipping lanes in 
the world, it connects with refineries 
in Sarnia, Ontario. 

Ultimate capacity of the line will 
be 300,000 bbl per day. Initial 
operation, with one pumping station 
at Superior, calls for 120,000 bbl per 
day. Future pumping stations neces- 
sary to reach maximum capacity 
are planned near Saxon, Wis., Iron 
River and Gould City in the Upper 
Peninsula of Michigan, and Indian 
River and Bay City in the Lower 
Peninsula. The addition of this 644- 
mile extension to the = 1,126-mile 
length from Edmonton, makes the 
total of 1,770 miles one of the longest 
continuous crude-oil pipelines in the 
world. 

Three major water crossings, at the 
Straits of Mackinac, the Saginaw 
River, and the St. Clair River, add to 
the engineering interest of the line. 
The Straits crossing, in depths up to 
248 ft, represents one of the deepest 
water crossings in pipeline construc- 
tion history. 

In the initial planning, two possible 
routes were considered. One was 
via Chicago around the southern tip 
of Lake Michigan; the other via the 
Straits of Mackinac, a bolder but 
shorter route. Preliminary surveys 
of both were made by scouting parties 
in autos and by air. The shorter 
route across the Straits was selected. 

Work got under way rapidly in 
January of 1953. From available 
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county, state, and federal maps of the 
area, a series of route maps on a scale 
of 1 in. to the mile was developed 
showing the principal physical, polit- 
ical, and cultural features. The ae- 
rial survey and photography were 
started simultaneously, and a pro- 
posed line was plotted on the route 
maps. Armed with these, groups of 
pipeline locators and survey parties, 
often on snowshoes, started into the 
field to stake out the line. 

Using aerial mosaics on a 3 mile- 
wide strip and by means of three- 
dimensional stereopticon projection, a 
series of strip maps on a scale of | in. 
= 1,000 ft was developed showing the 
chosen location. These maps de- 
picted with excellent accuracy the 
various parcels of land needed for 
right-of-way as well as topographic 
details such as towns, buildings, 
rivers, swamps, lakes, and woods. 
These strip maps were also used by 
the right-of-way procurement per- 
sonnel so that each location survey 
party was preceded by an agent ob- 
taining permits to survey as well as 
options on the land. 

The preliminary field survey was 
started simultaneously on seven main- 
line schedules averaging 90 miles each, 
plus a short section of S miles in 
Sarnia, Ontario. Two parties were 
used on each of the longer schedules. 
Much credit must be given to these 
crews for accomplishing a very dif- 
ficult assignment in a minimum of 
time. The work commenced in the 
dead of winter, when deep snows and 
impassable roads added to the diffi- 
culties. Many times it was necessary 
to call out crews with road patrols 
and bulldozers to break trails into the 
line location from the main highways. 
Rough terrain and heavy timber ag- 
gravated the problem. And above 
all there was the constant pressure of 
time. 

Construction was scheduled to 
start in May, just as soon as weather 
permitted, and the line had to be 
staked and right-of-way obtained 
before any construction could begin. 
By starting many parties at several 
different points, it was possible to 
commence clearing operations on the 
first of May on each of the seven 
main-line spreads. 

To assist in the construction of the 
line and to wrap up the final mapping 
program, a field survey party was as- 
signed to work on each of the eight 
main-line spreads as well as on the 
three major water crossings. The 
functions of these parties were three- 
fold: to restake the line after clearing 
and grading of the 60-ft right-of-way ; 
to establish a profile of the finished 
line; and to make a complete in- 
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Above: 
Rotary cleaning and priming ma- 
chine wire-brushed off dirt and 
loose scale and applied coal-tar 
primer. 


Right: 

Coat-and-wrap machine, self pro- 
pelled, of rotary type, was sup- 
ported by side-boom tractor. It 
applied protective coating of 
coal-tar enamel! into which was 
impregnated spiral wrapping of 
glass-fiber matting, followed im- 
mediately by additional spiral 
wrapping of glass cloth. 


Below: 


Pipe was lowered into trench by two or three side-boom tractors equipped with slings. After 
backfilling, right-of-way was graded and harrowed and fences replaced. 


‘ 
Sat 
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ventory survey of the line, including 
all materials going into the construc- 
tion of the line. From these data 
and field notes, a complete and ac- 
curate set of ‘as-built’ drawings was 
developed, an absolute necessity as 
far as the owner and operator is con- 
cerned. 

Initial operation of the line calls 
for 120,000 bbl per day pumping for 
the entire 644-mile route, to be done 
from a pumping station at Superior, 
Wis. Later, five additional pumping 
stations will be added, increasing the 
capacity to its ultimate of 300,000 
bbl per day, as previously stated. 
Main-line pumps at the Superior 
Station consist of three units operat- 
ing in series with a total capacity of 
300,000 bbl per day. These are 
Bingham 14 X 14 X 16 single-stage 
pumps driven through Farrell Bir 
mingham speed increasers by Nord 
berg 1,760-hp, 500-rpm diesel en- 
gines. Fuel for the engines is crude 
oil taken directly from the line. 

The major part of the line is of 
high-strength expanded, welded pipe, 
delivered in 40-ft lengths. It has an 
outside diameter of 30 in. and a * ‘»- 
in. wall thickness. There are some 
few miles of and ''/y-in.-wall 
pipe at the discharge from pump 
stations and within city limits. River 
crossings have a '/»-in. wall thickness. 
The Mackinac Straits crossing con- 
sists of two parallel lines, 1,500 ft 
apart, using seamless pipe of 20-in. 
outside diameter and O.S12-in. (" 
in.) wall thickness. 

The Saginaw River crossing con- 
sists of 3,100 ft of concrete coated 
pipe of 30-in. outside diameter and 
'/>in. wall thickness, buried under 
the river for the entire crossing. The 
river, though navigable to lake steam- 
ers, is relatively shallow and fairly 
wide, with swampy approaches. 
There is little current and the water 
level rises and falls depending on the 
direction of the wind on Lake Huron 
into which the river flows within a 
few miles. 

The St. Clair crossing consists of 
2,700 ft of similarly coated pipe, also 
of ‘>in. wall thickness. It is also 
buried for the entire crossing. The 
St. Clair River is one of the busiest 
shipping lanes in the world. It is 40 
ft deep and has a steady current at 
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the crossing of about 7 miles per 
hour, flowing from Lake Huron to 
Lake St. Clair near Detroit. 
Mackinac crossing a major feat 

The Straits of Mackinac crossing 
(Fig. 2) is one of the major engineer- 
ing and construction feats of the 
pipeline industry. Two 20-in. lines, 
1 miles long, were laid to a maximum 
depth of 248 ft. Whereas the rel- 
atively thin-wall pipe for other 
water crossings had to be weighted 
by river anchors or concrete coating, 
the heavy wall of the 20-in. lines had 
to be buoyed up at intervals with 
pontoons to reduce the negative buoy- 
ancy to 6 Ib per ft to prevent the 
pipe from gouging out the bottom 
during pulling. These pontoons were 
released after the pipe had settled 
into place. Except for those por- 
tions near the shore, at depths less 
than 65 ft, where the pipe was buried 
in a trench for protection, the lines 
were laid on the bottom of the Straits. 

Main-line construction followed a 
fixed, well-organized pattern. After 
clearing and grading operations were 
completed, a ditching machine, cut- 
ting a trench 5'/, ft deep and 42 in. 
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wide at the bottom, with slightly 
sloping sides, progressed along the 
staked line on the right-of-way. A 
minimum cover of 3 ft was required 
over the pipe. Forty-foot sections of 
pipe were strung along the ditch and 
welded into a continuous length. 
The pipe was bent to conform to the 
contour of the ground, where neces- 
sary, before welding. This has been 
found to be more practical than trying 
to maintain a level trench through un- 
even terrain. 

Then a rotary cleaning and priming 
machine was run along the pipe, 
wire-brushing the dirt and loose scale 
and rust off the pipe and applying a 
coat of coal-tar primer. The clean- 
ing and priming machine was followed 
by a coat-and-wrap machine. This 
is a rotary type, self-propelled ma- 
chine, supported by a side-boom trac- 
tor, which applies a protective coating 
of coal-tar enamel into which is im- 
pregnated a spiral wrapping of glass 
fiber matting, followed immediately 
by an additional spiral wrap of glass 
cloth. The continuous coated and 
double-wrapped pipe was then low- 
ered onto skids alongside the trench 
preparatory to lowering-in. 


FIG. 2. Twin lines of 20-in. diameter were 
pulled by cable 4 miles across Straits of 
Mackinac. Near shore, in depths less than 
65 ft, pipe is in trench for protection; else- 
where it rests on bottom. 
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Three types of tests were run on the 
pipe. After the welding, a represen- 
tative sampling of 10 percent of the 
welds were X-rayed for defects. De- 
fective welds were few. Then a test- 


ing pig or scraper was blown through 


each section of the line by compressed 
air, in lengths not to exceed 5 miles. 
This was necessary to assure that the 
line was free from water, dirt, small 
animals, and other foreign objects, 
and also free of defective workman- 
ship such as welding icicles and flat- 
tened pipe bends. Prior to lowerin¢- 
in, a holiday detector or “jeep” was 
run along the pipe to detect any flaws 
in the coat-and-wrap covering; any 
found were immediately patched by 
hand. 

The pipe was then lowered into the 
trench with two or three side-boom 
tractors with slings, and the trench 
backfilled. Finally, the right-of-way 
was carefully graded and harrowed, 
fences were replaced, and the land 
restored to its original condition as 
nearly as possible. 

Final hydrostatic testing of the line 
was done with water pumped in at 
Superior. Sections between test 
valves varv in length from a few miles 
to 110 miles, depending on the line 
profile and the hydraulic gradient. In 
general, the test pressure was at more 
than 125 percent of the expected 
operating pressure but did not exceed 
90 percent of the yield strength of the 
pipe. A maximum length of 115 
miles of water was used to test the 
sections in progression from Superior 
to Sarnia. This water section was 
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pig. 


pushed along by oil, separated from 
the water by a gaging scraper or 
In this way, after the final test 
was completed on the last section at 
Sarnia, and the water discharged from 
the line, it was completely filled with 
oil and ready for operation. Ap- 
proximately 2,800,000 bbl of oil were 
required to fill the line. 

Welding of the line was completed 
just six months after the first clearing 
and grading operations commenced 
on the right-of-way, and just five 
months after the first ditching opera- 
tion. The last welded tie-in was 
made on November 2, 1953. 

The total cost of the project, in- 
cluding the initial pumping station 
at Superior, will be just under 
$70,000,000. 

As Managersof Construction, Bech- 
tel Corp. acted as agent (not prime 


Air view (tar lett) shows pipe being assembled 
on north shore of Mackinac Straits in sections 
2,500 ft long (8 to a line), ready for pulling 
across. View at left shows first section of pipe 
on August 9, 1953, soon after it was started 
out across Straits. Buoys ride pipe at regular 
intervals. Before pipe could be pulled into 
place, 2-in. cable had to be pulled across 
Straits and connected to first section of pipe. 
In view below, barge Cherokee of Merritt- 
Chapman & Scott (which held contract for 
crossing) has 4-mile-long cable in tow while 
G.M. diesel-powered tender Lakehead 
stands by to handle utility jobs. 


contractor) for the Lakehead Pipe- 
line Cot The main-line contractors 
were: Mahoney Construction Com- 
pany, Anderson Bros, Corporation, 
Midwest Constructors, Inc., Bechtel 
Pipeline Division, Conyes Construe- 
tion Corp., and F. E. Shaw, Ltd. 

For the major water crossings, the 
contractors were: Straits of Mack- 
inac, Merritt-Chapman & Scott 
Corp.; Saginaw River, W. J. Meagher 
& Sons, Inc.; and St. Clair River, 
Midwest Constructors, Inc. 

Preliminary survey and mapping 
were done by Lockwood, Kessler & 
Bartlett; and engineering, design 
and material procurement, by Bech- 
tel Corp. 

(This article ts based on the paper originally 
presented by Mr. Root before the District 7 
Conference, held at the Michigan College of 
Mining and Technology, Houghton, Mich.) 
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FIG. 1. 


Turnpike 88 miles long, with grades of 5 percent or 
flatter, replaces tortuous route 107 miles long with some 9- 
percent grades and curves on 50-ft radius. 


Along some water- 


courses, new channel had to be cut to permit turnpike to share 


The West Virginia Turnpike marks a 
forward step in the field of express- 
ways and superhighways, primarily 
because, although it was conceived 
as a four-lane divided highway, it is 
being constructed in a_ preliminary 
stage generally two lanes in width. 
It marks a dramatic step forward 
also, because it is being built to very 
high standards of line and grade 
through terrain that had been con- 
sidered practically impossible to tame 
for modern turnpike construction. 
Obstructions have been formidable, 
including the opposition of those who, 
governed by understandable regional 
pride, could not support a facility 
lesser in appearance, if not neces- 
sarily in fact, than those in other areas 
where full dualization is justified by 
the combined advantages of greater 
revenue-producing traffic and lower 
construction costs. Stage construc- 
tion became such a public issue that 
it had to be settled by a court action 
that brought all construction work to 


narrow strip with existing state road and railroad. 


a standstill for three months in 1952, 
during perfect fall construction 
weather. Despite the controversial 
din that might have seemed cal- 
culated to move mountains, the 
mountains remained unchanged. 
When the smoke had cleared away 
and the Commission's decision had 
been legalized in an exceptionally 
laudatory manner by the federal 
court decision, the mountain barrier 
was as formidable as ever, and only 
those contractors of proven fortitude 
heeded the call to join in attacking it. 

The problem was to construct a 
superior limited-access turnpike from 
Charleston, W.Va., southeasterly to 
Princeton, W.Va., a distance of 76 
airline miles, SS turnpike miles, and 
107 miles by the shortest existing 
highway. See Fig. |. The old high- 
way followed a tortuous route, some- 
times with grades of 9 percent and 
curves of 50-ft radius. By com- 
parison, the turnpike boasts grades 
designed to a desirable maximum of 3 


Sample terrain shows what grading contractors were up against on West Virginia Turnpike. 
Grading, done on unit price basis, averages $1.30 per cu yd for excavating, hauling, spread- 


ing, and compacting. Latrobe Road Construction Co. here is breaking ground with tractor- 
drawn pans near Mile 36. 
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conquered by builders 


of West Virginia Turnpike 


C. H. PETERSON, A.M. ASCE 


Project Engineer 
Howard, Needles, Tammen & Bergendoff 
Charleston, W.Va. 


Heavy equipment worth 30 million dollars moves 30 million cubic yards in major grading job 


percent and an absolute maximum of 
5 percent. Curves have a minimum 
radius of 1,000 ft. Sight distance on 
the turnpike is not less than 600 ft, 
which is the acceptable non-passing 
criterion for speeds of 60 miles an hour 
on the ultimate dualized facility. In 
the initial stage, non-passing curves 
are infrequent and are interspersed 
generously with areas of long sight 
distance. 

A further comparison between the 
old route and the turnpike can be 
made on the basis of the maximum de- 
viation from a straight line drawn be- 
tween the terminal points. The 
shortest existing highway deviates 
from such a straight line as much as 
11 miles, while on the turnpike the 
maximum deviation has been reduced 
to 6 miles on one side of such a line 
and less than 2 miles on the other 
side. 

Enormous difficulties appeared 
when preliminary efforts were made 
to select a location from federal geo- 


Rock areas required blasting. At left below, Groves, Lundin & Cox, 
Inc., operates battery of compressors and wagon drills in prepara- 
At right below, Ralph E. Mills Co. 
and Morrison-Knudsen Co. are attacking rock cut near Mile 75 with 


tion for shooting near Mile 65. 


logical maps with a 50-it contour 
interval. In their lower reaches, 
various streams (or hollows as they 
are more aptly described on the job) 
appeared to offer real possibilities. 
However, as the line progressed across 
the sheet to the head of such a hol- 
low, the 50-ft contours invariably 
were crossed with increasing rapidity 
until little was left but a 45-deg slope 
absolutely incapable of adaptation for 
superhighway construction. 

After the initial line was estab- 
lished, a map with a 5-ft contour in- 
terval was prepared from aerial photo- 
graphs. Although this map covered 
nearly 200 lin ft of blueprint paper, it 
did very little to ease the problem of 


flattening the mountains. Many 
sheets took on the appearance of 
finely spaced cross-hatching that 


would delight a student draftsman 
but caused spots before the eyes of the 
location engineer, striving to select an 
alignment combining reasonable econ- 
omy with superior characteristics. 


Through particularly difficult sec- 
tions, as many as 27 alignments were 
detailed in varying degrees before the 
most suitable was found. Sometimes 
a line shift of 25 ft resulted in un- 
believable differences in yardage and 
cost of construction. At some loca- 
tions, line and grade changes were 
made after construction started, to 
alleviate slide conditions, to correct 
difficult foundation conditions for 
side-hill embankments, or to improve 
the balance between cut and fill quan- 
tities, especially where final design 
information differed appreciably from 
the less detailed preliminary data. 

In spite of the rough topography, 
only one tunnel, 2,664 ft long, was re- 
quired. Some concept of the precipi- 
tous nature of the terrain in this area 
can be gained from the ground pro- 
files. The roadway grade is 600 ft be- 
low the ridge line at the center of the 
tunnel and 282 ft above the ground 
level at Fourmile Fork Bridge, which 
adjoins the south portal of the tun- 


3'/~cu yd Lima shovel and string of end-dump Euclids. Power 
shovels, usually of 2'/.-cu yd capacity, excavated rock cuts. Con- 
tractors have mobilized 60 power shovels for their jobs and con- 
sistently have moved a million cu yd per week. 
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Tep phete: On Flat Top near Mile 18, state 
highway (to left) had to be relocated for 3'/, 
miles to make way for Turnpike. Condon- 
Cunningham Co. and Peter Kiewit Sons’ 
Co. are handling this section. Directly 
ebeve: High fill at Mile 11 required largest 
culvert on project a 138in. bituminous- 
coated metal pipe with paved invert. Pipe 
was factory strutted and bedded in crushed 
stone in trench. Fill measures 180,000 cu 
yd, all earth and rock talus. Borrow came 
from slide area in upper right of photo and 
was hauled in 20-cu yd tractor-drawn scrap- 
ers which were push loaded, Fill was com- 
pacted to 96 to 100-percent modified Proctor 
density with 60-in. sheepsfoot rollers. Con- 
tractor, Ralph E. Mills Co., spread layers with 
dozer and motor patrol. 


Belew: At site of Bluestone River Bridge, 
50-ft vertical cliff and 45-deg ground slopes 
added to difficulties of surveying and other 
work. Piers were poured by pumping from 
central mixing plant shown just to right of 
piers on far side of gorge. Footbridge below 
carried Pumpcrete pipe to piers on near side. 


work here shown as of June 1953. 


nel, a total change in ground eleva- 
tion of nearly 900 ft in a horizontal 
distance of 1,900 ft. At the Blue- 
stone River Bridge, the roadway is 
264 ft above the bottom of the gorge, 
and there are several minor bridges 
with spans up to 120 ft where the 
roadway deck is over 90 ft above the 
natural ground level. 


Much yardage wasted 

Grading is heavy, 60 percent of all 
excavation being rock. The entire 
project is classified as a waste job. 
In many areas where cuts and fills 
were estimated to balance, cuts over- 
ran slightly because of swell in the 
rock fills. A very few locations re- 
quired an insignificant amount of 
borrow because of restrictive over- 
hauling conditions. In most areas, 
particularly those with heavier grad- 
ing sections, side-hill excavation was 
benched into solid formations for full 
roadway support. This resulted in 
large quantities of excavation in ex- 
cess of those required to form em- 
bankments within reasonable haul 
limits. Excess material was used in 
so far as economical to form the addi- 
tional embankment required for ulti- 
mate dualization. The remainder 


was wasted by filling hollows and 
ravines adjacent to excavation areas. 

All side-hill embankments were 
placed on ground that had been care- 
fully benched into solid material. 
Benches, cut with vertical faces, were 
often as wide as 20 ft. All embank- 
ment was laid in layers of controlled 
thickness (S in. for earth and 24 in. 
for rock) and thoroughly compacted. 
In-place density tests were specified 
and used to a limited extent but were 
found to be impracticable in many 
materials because of the high per- 
centage of rock larger than | in. 

All rock fills were thoroughly com- 
pacted with flat-wheel, heavy-duty 
sheepsfoot or rubber-tired  super- 
compactor rollers with particular at- 
tention to soft and medium shales 
that could be broken down under the 
compactors. Compaction was con- 
trolled largely by constant and care- 
ful inspection of the embankment as 
it was being placed. Particular note 
was taken of the behavior of the ma- 
terials under the rollers, and rolling 
was continued until all evidence of 
movement of the embankment ma- 
terials ceased. 

More slides were experienced than 
anticipated or desired. This experi- 
ence indicates clearly the need for 
detailed preliminary geologic and soil 
studies in areas where good line and 
grade require deep cuts, particularly 
on side hills. Talus deposits deeper 
than 15 ft were the greatest source of 
slides, especially where they con- 
tained ground water, as was usually 
the case. 

Slide areas were treated by remov- 
ing major portions of the upland soil 
load, by benching the soil faces, by 
exposing surfaces of bed rock, and by 


Belew: Forms for top of Pier 2, Bluestone River Bridge, are being set. Completed deck will 


be 268 ft above normal water level. 


Below right: View of bridge in December 1953 shows 


American Bridge Division of U.S. Steel Corp. advancing erection of south end of superstruc- 


Lewis & Bowman, Inc., was contractor on ture towards Pier 3. Steel erection is now nearing completion. Principal members in trusses 


are rolled-beam sections, selected to make maintenance easier. 
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installing perforated drains for the 
relief of ground-water pressures. The 
volume of slide material removed was 
in excess of 2,000,000 cu yd, or 7 per- 
cent of the total excavation for the 
project. And the scarred excavation 
slopes, where the natural balance of 
forces acting on these hillside soils has 
been disturbed, are yet to be put to 
the test of prolonged periods of wet 
weather. 


Two-lane tunnel in rock 


Discussion of this project would be 
‘ incomplete without a brief descrip- 
tion of the largest single structure, the 
Memorial Tunnel near Standard. Ap- 
proximately a half mile long, it is a 
solid-rock bore through sandstones 
and shales. It will be fully lined with 
concrete, finished with wall tile, and 
ventilated and illuminated to high 
standards. 

At the south portal, the tunnel en- 
ters a ridge about 300 ft above the 
adjacent valley, and emerges at the 
north portal on a line with a deep 
draw, but 60 ft below the bed of this 
draw, which originally formed the 
bed of a stream. An elaborate con- 
crete drainage system had to be con- 
structed to intercept all the surface 
waters and carry them around the 
portal. Because of this topography, 
the rock back slopes, carefully 
benched for protection against weath- 
ering, tower more than 250 ft above 
this north portal of the tunnel. Weep 
drains protect the portal retaining 
walls from ground-water damage. 

The tunnel roadway will have a 
full width of 24 ft from curb to curb 
and there will be an emergency side- 
walk on one side. Special carbon di- 
oxide analyzers will be directly con- 
nected to an alarm system in the ser- 
vice building so that satisfactory air 
conditions in the tunnel can be main- 
tained at a minimum cost for the 
operation of ventilating equipment. 

Four contracts have been awarded 
for the construction of the tunnel and 
associated buildings and equipment. 
By about January 15, two-thirds of 
the concrete lining was in place, the 
work proceeding on a round-the-clock 
schedule with one pour a day. Ex- 
cellent progress is also being made on 
the service and ventilation buildings. 
The ventilation machinery has under- 
gone acceptance tests and is ready for 
shipment. Tile lining and paving 
operations in the tunnel will be 
started in February. 

Construction activities on the turn- 
pike have now reached the end of the 
first full construction season, and 
progress can be reported as generally 
very satisfactory. Twenty contracts 
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for combined grading, drainage, 
bridge substructures, relocation and 
paving of marginal roads, and chan- 
nel relocations are completed or near- 
ing completion by 16 contracting 
firms. These contractors have ex- 
cavated over 26,500,000 cu yd of ma- 
terial which was over 60 percent rock, 
and have placed 83,000 cu yd of con- 
crete. Approximately 3,500,000 cu 
yd of earth work and 11,000 cu yd 
of concrete remain to be placed be- 
fore the spring of 1954. 

Three separate contracts awarded 
for the three major bridge substruc- 
tures are now essentially complete. 
Steel fabrication for these bridges was 
divided between two major fabrica- 
tots and the steel is being erected by 
one of them. All structural steel fab- 
rication is essentially completed, and 
over 40 percent of the total tonnage 
is erected. No work has been started 
on the decks for the three major 
bridges since steel erection is incom- 
plete on these structures. 


Top photo: In slide area along Kanawha 
River, 6 miles south of Charleston, subcon- 
tractor Nello L. Teer Co. is hauling and 
compacting fill. Here also some transmis- 
sion towens required relocation. Directly 
above: Cuts through water-bearing talus 
slopes too frequently caused slides. Usual 
treatment involved removal of all upslope 
soil load down to rock. Removal of slide 
material increased excavation upward of 2 
million cu yd about 7 percent of estimated 
quantities. This slide is about 7 miles south 
of Charleston. Slopes are now being seeded 
and mulched by turnpike maintenance crews 
using water-borne application of seed and 
fertilizer and combination chopper-blower to 
apply mulch. 
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FIG. 2. Typical roadway cross section is shown half in rock cut and half in fill. Extra 12 ft of 
pavement width is added wherever profile is such as to slow trucks appreciably below normal 


60-mph design speed. 
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(Half — section) 
FIG. 3. Pavement consists of unreinforced concrete slab 9 in. thick and 24 ft wide, with 
sawn transverse joints at 18-ft spacing, laid on sand cushion over 14 in. of rolled crushed 
sandstone base. Penetration macadam shoulders are each 9 ft wide, 3 in. thick, on sandstone 


base. 
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Fourmile Fork Bridge, similar in design to Bluestone River Bridge, adjoins south 
portal of Memorial Tunnel near Mile 66. This view shows status on September 1, 
1953. Erection of steel is now nearly complete. From abutment to abutment, 
bridge is about one-quarter mile long and central span close to 504 ft. Maximum 


height of deck above gorge is 285 ft. 


Concrete bridge decks have been 
awarded to three contractors, and the 
deck slabs have been poured on 19 of 
the 73 minor bridges on the project. 

Paving work is divided into four 
contracts. Pavement, Figs. 2 and 3, 
is to be a 9-in. unreinforced portland 
cement concrete slab, with sawn joints 
on 1S8-ft centers, placed on a |-in. sand 


cushion on top of a 14-in. subbase of 
crushed sandstone. The price of pav- 
ing slab averages $5.25 per sq yd. 
Stone for the subbase is now being 
produced at five quarry sites near the 
turnpike alignment, and two addi- 
tional quarry sites are being set up. 
Miscellaneous contracts have been 
awarded for toll booths and collection 


North portal of Memorial Tunnel, at top of 
3.25-percent tunnel grade, emerges at an ° 
elevation 60 ft below bed of former water- 
course. Surface water is carried around 
portal by elaborate concrete drainage sys- 
tem. Rock back-slopes, towering 250 ft 
above turnpike grade, were benched against 
weathering. Close to 400,000 cu yd was 
excavated from this approach cut by as many 
as three 2'/-cu yd shovels operating on 
two 10-hour shifts, six days a week. 


equipment, guard rail, utility build- 
ings at toll plazas, service buildings, 
and area lighting. 
Anticipated schedule 

It is anticipated that the remainder 
of the winter season will be utilized 
as fully as the weather permits in 
completing grading, substructures, 


FIG. 4. Two interchanges, with toll booths, at northern 
end of turnpike, serve Charleston metropolitan area. 
Rugged topography was overcome with 2,166-ft bridge over 
Kanawha River and 700,000 cu yd of cut. Each inter- 
change connects with a four-lane divided boulevard, pro- 
viding easy access to Charleston 3 miles away and to its 
airport 6 miles distant, in one of world’s busiest chemical 
manufacturing areas. Highways to west connect with 
Huntington and Cincinnati, to north, with Parkersburg, 
Chicago, Wheeling, and Pittsburgh. 


Kanawha River Bridge, seen 
in sketch at left, is nearly 
' /»mile long, longest on route. 
Below, Maxon Construction 
Co., Inc., is seen pouring 
final monolith on east pier in 
Sept. 1953. At present, 
foundations are essentially 
complete and steel erection 
well advanced. 
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Memorial Tunnel, 30 ft high by 33 ft wide and '/. mile long, is two- 
lane hole driven through rock by Bates and Rogers Construction Co. 
from south or Fourmile Fork end. Three-platform steel jumbo 
mounted on four crawlers was maneuvered to and from drill face by 


tractor. 


string of four Tournarockers. 


To dispose of muck, 2-yd shovel with 24-ft boom loaded 


From 90 to 140 drill holes, patterned 


to suit spacing of H-section steel sets, pulled 8 to 12 ft per round. 
Tunnel was holed through September 30, 1953. 


for bridges, bridge 


erection 
decks, and tunnel construction, the 
latter being only slightiy affected by 


steel 


weather conditions. Paving con- 
tractors will create huge stockpiles of 
subbase material in order to have 
them ready for rapid placement as 
soon as spring weather arrives. 

Engineers will find no respite dur- 
ing the winter. Final computations 
and estimates for grading contracts 
that have been completed will take 
many hours of indoor work, away 
from the rigors of the mountain 
winter. Other engineers will be en- 
gaged in planning and preparing 
contracts for miscellaneous items such 
as signs, delineators, striping, com- 
munications, and maintenance build- 
ings and equipment. Others less for- 
tunate will be called upon to make 
final inspections and do final cross- 
sectioning, invigorating occupations 
in below-freezing temperatures with 
the wind funneling in the hollows. 

Opening of this $133,000,000 turn- 
pike is scheduled for August 1, 1954. 
This will require the placing of 1,571,- 
870 sq yd of pavement in 100 working 
days, starting about April 1. At 
least eleven 34E dual-drum pavers 
and allied equipment will be utilized. 
The spring program is now being 
thoroughly planned and carefully re- 
viewed to give assurance of meeting 
the exacting schedules that have been 
established. (See Fig. 5.) 

Work has now progressed to the 
point where the ultimate facility can 
be visualized under operating condi- 
tions. Clearly it will be a scenic route 
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rivaling in beauty many that have 
been constructed exclusively for 
scenic purposes. At the same time it 
will be a functional traflic artery per- 
mitting the movement of heavy 
volumes of freight and passenger 
traffic through an area formerly con- 
sidered impassable. In fact this area 
had achieved the dubious distinction 
of being considered the principal 
physical barrier to traffic movement 
from the Great Lakes to the Carolinas. 
In times past it had been bypassed in 
favor of longer routes with less dif- 
ficult terrain. 

D. Holmes Morton of Charleston is 
chairman of the West Virginia Turn- 
pike Commission and William G. 
Stathers is vice-chairman. Other 
members of the Commission are 
Edward J. Flaccus of Wheeling, Hugh 
F. Hutchinson of Lewisburg and H. 


Reinforced concrete arch culvert of 10-ft 
diameter is being cast to carry drainage 
under turnpike fil] near Mossey interchange. 
Cost of drainage structures averages $75,000 
per mile, including farmers’ access culverts. 


Memorial Tunnel is lined throughout with 
concrete, placed by traveling pump unit 
shown in top view starting lining at south 
portal. Agitator trucks hauled concrete 
from contractor's mixing plant on nearby 
railroad siding, seen directly above. Con- 
creting will be completed about March 1, 
1954. Finished tunnel will be tiled, fully 
ventilated, and lighted. 


Small bridges generally have continuous 
rolled-beam deck resting on single pedestal 
piers carried to rock. Abutments often rest 
on compacted fill. This bridge, typical of 73 
minor structures, spans spur of C. & O. 
Railroad near Mile 32, south of Beckley. 
Bridge substructures for this section, and 
grading operations beyond bridge, are by 
Latrobe Construction Co, AASHO 1949 
specifications governed Turnpike bridge 
design for H20-S16 loadings. Approach 
pavement slabs are to be reinforced. Be- 
fore paving operations start in spring of 1954, 
most bridges will be decked to facilitate 
hauling operations 
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Estimated quantities for principal items of work K. Griffith, A.M. ASCE, ex-officio, 
Peincirat of Worx QUANTITIES Peincrrar Irems of Work QUANTITIES State Road The 
Clearing and grubtung 1 6600 acres Sawn joints 1. 400 000 lin ft former governor 0 W est V irgunia, 
Grading 90,000,000 cu yd Guard rail 281.800 lin fe and an early proponent of the facility, 
Concrete 122,380 cu yd ~—s Bridge decks 664, 500 sq ft Okey L. Patteson, has recently been 
Reinforcing steel 11. 004 000 Ib Total bringe steel 19 000 tons appointed general manager. Rav 
Culvert pipes and underdrains 270 550 lin ft Tunnel excavation 91, 800 cu yd C: li h. M ASCE “hi f 
Macadam base aggregate 86 O80 tons Minor bridges 73 avenc ISM, serves as 
Portland cement concrete pave Major bridges 3 engineer, and Allen C. Kinnaman as 
ment 1,571,870 sq yd Service areas 4 secretary-treasurer. Lee M. Kenna 
Kmulsified asphalt 1. 783, 350 gal interchanges . 6 is general counsel 
ere = Coverdale and Colpitts made the 
traffic and revenue studies, and 
Chronology of construction since start of work Howard, Needles, Tammen & Berg- 
West Virginia Turnpike Commis Tunnel holed out Sept. 30, 1954 endoff made the location and carried 
sion appointed Oct. 11, 1049 Pavement contracts awarded Oct %, 1953 out the studies preceding financing. 
Trathe studies started April 1950 First bridge deck poured Nov. 6, 1953 Fin: 1 lesi and -rviSiC of 
Location and cost studies started May 3, 1950 Guard rail contract awarded Nov. 10, 1954 na 
Feasibility determined New. 1, 1051 Last toll collection contract construction are by Howard, Needles, . 
Series A bonds suld Apr 10, 1952 awarded Nev 10,1953 Tammen & Bergendoff as general 
Final design started Apr 24, 10952 First pavement subbase placed Nov. 16, 19534 consultants designers of all bridges 
Ground brokeo Aug 20, 1952 Seheduled start of paving Apr 1, 1954 li h: 2 » of supervision of con- 
Last grading and bridge substruc Seheduled completion of bridge an mn caarge OF S per 
ture contract awarded July 2, 1053 steel erection Apr 15, 1954 struction of the three major bridges 
First bridge substructure completed Aug 11, 1053 Turnpike scheduled to open to traf and the tunnel. Elmer Timby, 


erected Aug MLASCE, is managing partner on the 
and riveted Aug. 21, 1953 ° 
project for the general consultants. 
A. Gordon Lorimer is the consult- 
ing architect. Singstad & Baillie are 
the designers of the tunnel. Capitol 
Engineering Corporation are the de- 
signers of Miles 0 to 20; Fay, Spof- 
ford & Thorndike of Miles 20 to 49, 
and supervisors of construction of 
Miles 0 to 49; Gannett Fleming 
Corddry & Carpenter, Inc., are de- 
signers and supervisors of construc- 
tion for Miles 49 to SS. Greife & 
Daley are the architects for the ser- 
vice buildings. 


? 


FIG. 5. Progress chart of construction 
shows that, while ground was broken in 
August 1952, grading got under way in March 
1953, and was 83 percent completed by end 
of 1953. Paving dashed line~ is expected 
to begin about April 1 and be completed 
100 days later in time for August | opening 
of Turnpike. 


Percentage of construction completed 
es 


Contractors for grading, drainage, and minor bridge substructures, with quantities and amounts 


Toran 


Mite GRADING, Mire GRADING, 
Loecarion Contractor Cu Vo Con Location ConTRacror Cu Vo Contract 
4.8 Nello L. Teer Co 003,300 $ 600.405 51 6 57.6 8S. J. Groves & Sons Co 2,832,000 5, 864.541 
48 0.0 Graham & Sons 1,048,000 1,117,463 57 9-68 Groves, Lundin & Cox, Inc 2,127,000 3.917.738 
0.0-11.0 B. Wetherall Co 232 638 68 3-713 Nello L. Teer Co 1.610.000 2,952,436 
11.0 14.0) Ralph BK. Mills Co 1,550,341 1,438,765 713-80 3 Ralph E. Mills Co 3,260 000 6.184347 
14.0200 Condon Cunningham Co 2,512,000 4.490.417 Morrison- Knudsen Co., Ine 
Peter Kiewit Sons’ Co 80 3-817 L.S. Coleman & Co. 540 000 700 O73 
200-25 0 Oman Construction Co 720,500 1,258,603 81 7.83.4 Boso & Ritchie, Inc 1,749,050 1,050,750 
25.032 0 Central Penn. Quarry 1,650,000 2,300 767 All by Nello L. Teer Co. as 
& Stripping Co subcontractor 
32.0 -41 0 Latrobe Road Const. Co 2,017,000 3.100 830 83.4-85 9 Boso & Ritchi-, Inc 447 390 680 207 
410 46.0 Clark-Perrel Co 1,116,000 2,070,143 85. 9-87.0 Suber & Co., Tne 1,584,500 1,584,460 
Hf. N. Redgers & Sons Co R. G. Roster & Co 
0-51.66 W. W. Holt & Sons 1,330,000 2,304,075 87 4.88 0 Standard Asphalt & Tar Co. 615,500 O86 O77 


Bridge, tunnel, and paving contractors, with contract amounts 


Location CONTRACTOR Amount 


AmouNT 


Location Conrracror 
Kanawha River Hridge Memorial Tunnel Bates & Rogers Constr. Co 2 858,943 
substructure... Maxon Constr. Co., Inc 560.430 Kuhn Construction Co 700 864 
American Blower Corp 88,792 


Fourmile Pork Bridge sub- Jandous Electric Construction Co. 353,400 


Bates & Rogers Constr. Co 257 900 


structure . 
Bluestone River Bridge sub 
structure : Lewis & Bowman, Inc 248,130 
Minor bridge decks Lewis & Bowman, Inc 012,775 Paving 

Mile 0 20 Michael & Co, Inc. 4,386,690 
Minor bridge decks... C. FP. Rule Constr. Co 1,472,840 Mile 20-516 | Nello L. Teer Co 6951 177 
Steel bridge superstructures American Bridge Division of Mile 51 6-68 . . Bero Engineering & Constr. Co. 3,418,323 

US. Steel Corp. and Bethichem Mile 68 3-88 — yler Co. and Breslin 
Constr. Co, 4,753,509 


Steel Co 9,523 006 


February 1954 * CIVIL ENGINEERING 


36 (Vol. p. 80) 


| 


Hydraulic laboratory equipment... 


Density currents studied 
in glass-walled flume 


DONALD R. F. HARLEMAN, J.M. ASCE 


Assistant Professor of Hydraulics, Hydrodynamics Laboratory, 
Massachusetts Institute of Technology, Cambridge, Mass. 


Fifth in @ series sponsored by the Fivid Dynamics Committee 


of ASCE's Engineering Mechanics Division 


FIG. 1. 


Flume demonstrates many types of density-current phe. 
nomena, such as sluice-gate discharge of a dense liquid here shown. 
Bottom of flume is lucite strip (lighted by fluorescent tubes below) 
set at same elevation as supporting channel to give unobstructed 


Lucite bottom 


Pedestal 


Elevating nut 
Venturi meter \ 
Pedestal — . 
Purnp - 


view along bottom of flume through glass side walls. 


The density current flume in the 
MIT Hydrodynamics Laboratory has 
been successfully used both for basic 
research in the mechanics of stratified 
flows and for student demonstrations 
and experiments. A density current 
may be described as a gravity flow 
of a fluid through another fluid of 
slightly different density. Several 
common occurrences of this phenom- 
enon are found in hydraulic engineer- 
ing, among them currents produced in 
reservoirs under the action of density 
differences caused by suspended silt 
or temperature variations, and cur- 
rents found in tidal estuaries where 
stratifications of fresh and salt water 
are present. 

The MIT experimental equipment 
(Fig. 1) consists of two parallel 
sections of plate glass S ft long and IS 
in. high, supported by an aluminur 
channel and angles forming a flume 
4'/, in. wide. The supply system 
consists of a 20-gal reservoir with a 
mechanical mixer and a small cen- 
trifugal pump having arated discharge 
of 2 gal per min under a head of 7 ft. 
The pump discharge passes through 
the inlet Venturi meter in. X 
in.) and thence into the entrance 
chamber of the flume. 

At the beginning of a test an adjust- 
able gate separating the entrance 
chamber from the main channel is 
lowered, the channel is filled with tap 
water, which is allowed to come to 
rest. The density current is formed by 
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raising the gate when the level of the 
dense liquid in the entrance chamber 
is the same as that of the channel. 
When the head of the density current 
has reached the downstream end of 
the flume, the drain valves are opened 
and the discharge passing through the 
outlet Venturi meter is equalized 
with the inflow rate. If the flume is 
set to a positive slope, conditions of 
uniform flow can be observed for 
various discharges. By means of an 
elevating nut and a |-in. threaded 
spindle, slopes up to 20 percent can 
be obtained. Currents caused by 
density differences as small as 0.2 
percent can readily be observed. 
Both Bentonite clay suspensions and 
sodium chloride solutions have been 
used to obtain the desired density 
differences. 

The low velocities of the order of 
1 in. per second associated with this 
type of flow require special techniques 
of measurement, and afford an op- 
portunity for new developments. 
The method of falling drops has been 
found satisfactory, and reliable re- 
sults can be obtained even by in 
experienced observers. A mixture 
of zylene and butyl-phthalate dyed 
with eosin is adjusted so that small 
drops injected with a hypodermic 
syringe will fall slowly through both 
the upper and lower liquids. The 
displacement curve of the drop is 
traced on a transparent grid on the 
side wall. For small increments of 


the curve, Ay and Ax are measured. 
In addition, the fall velocity V, is 
obtained by means of a stop watch, 
while the drop is falling vertically in 
the upper liquid. The x component 
of velocity for this increment of the 
curve is therefore = (Ax Ay). 

For precise work, a motion picture 
record of the displacement may be 
used, the time interval being obtained 
from the frame speed of the camera. 
The initiation of turbulence can be 
demonstrated by slowly increasing 
the rate of flow of the dense liquid. 
It will be found that the interface will 
become covered with waves and that 
an increase in the discharge will result 
in the breaking of these waves and 
the generation of eddies in this region. 
The extent of the mixing region will 
be apparent from the gradual coloring 
cf the upper fluid by the lower cur- 
rent. 

The flume can be adapted to 
demonstrate many other types of 
density current phenomena, such as 
the sluice-gate discharge of a dense 
liquid as shown in the photograph. 
Surges and backwater profiles can be 
obtained at the interface by increas- 
ing or decreasing the flow rate. 
Other possibilities include flow over 
weirs and spillways; in fact, almost 
any free surface phenomenon has its 
counterpart in subsurface flow with 
the observational advantage of 
greatly reduced velocities and 
gravitational effects. 
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Cost index developed by California 


When prices began climbing up- 
ward in the inflationary spiral after 
World War II, the expanded highway 
program aimed at correction of exist- 
ing deficiencies of the California 
State Highway System was not pro- 
gressing at the rate anticipated under 
increased revenue. It then became 
more evident than ever that the Cali- 
fornia Division of Highways had need 
for basic information on trends of 
highway construction costs. Under 
the direction of the writer as Assist- 
ant State Highway Engineer, Ad- 
ministration, an extensive study was 
inaugurated in 1948 by departmental 
engineers to find a simple and reliable 
method for determining relative costs 
over a period of time. 


Other indexes studied 

Preliminary investigations into the 
subject indicated that some form of 
cost index would be the best and 
most convenient means for deter- 
mining the annual fluctuations in costs 
by relating them to a common base. 
Studies were made of the several 
available commodity-price or cost 
indexes, including that of the Bureau 
of Labor Statistics of the U.S. De 
partment of Labor, the U. S. Con- 
struction Cost Index of Engineering 
News-Record, ami the Composite 
Mile Index of the U.S. Bureau of 
Public Roads. Conclusions drawn 
from these studies were to the effect 
that, in some instances, the methods 
used in the development of the several 
indexes lacked the simplicity which 
the department was seeking, largely 
because of inclusion in the basic for- 
mulas of too many items and because 
of numerous adjustments for intan- 
gible or indefinite factors. 

To eliminate the necessity for as- 
sumptions and adjustments for the 
intangible factors, it was decided to 
follow the lead of the U.S. Bureau of 
Public Roads’ Composite Mile Index 
and base the California Highway 
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Division of Highways proves its value 


Construction Cost Index on the fac- 
tual data of actual low-bid prices 
received on state highway contracts. 
It was realized that the intangibles 
are reflected in contractors’ bid prices 
and that these prices represent the 
actual cost of construction to the 
State. 

It was also determined that fluc- 
tuation in prices of other than major 
items paralleled to some degree the 
changes in the cost of the principal 
items of construction. On this basis 
then, and to secure maximum sim- 
plicity in the computation of our 
index, the number of major items 
selected for use in developing it was 
reduced to those eight found to have 
the greatest influence on the cost of 
California state highway and bridge 
contracts. 

These eight items are: 


Roadway excavation 
Untreated rock base (or crusher-run 
base } 
3. Plant-mixed surfacing 
Asphalt concrete pavement 
5 Portland cement concrete pavement 
6. Portland cement concrete structures 
7. Bar reinforcing steel 
Structural steel 


After nearly five years of use, the 
California index has been found to be 
the practical answer to the need for 
basic information on fluctuations in 
highway construction cos:s in Cali- 
fornia. The index meets the speci- 
fications laid down at the start of 
the studies in that it is simple to de- 
velop, involving only eight items; the 
formula for its computation includes 
a minimum of refinements; and its 
results are a reliable indicator of the 
trends in highway construction costs. 


Based on actual contract prices 

Since the Division of Highways was 
primarily interested in the fluctua- 
tions of cost to the state for highway 
construction, the investigators based 


the index entirely on actual contract 


prices. Under this factual method of 
approach, it may not be possible to 
put a finger on the more obscure fac- 
tors such as equipment costs, allow- 
ances for delays in the delivery of 
materials, or labor productivity, but 
since these items are in the bid prices 
they are accounted for in the index. 

Following the methods employed 
by the U. S. Bureau of Labor Sta- 
tistics, probably the best authority 
on developing price indexes, the 
California index was calculated fun- 
damentaily from an adaptation of the 
Laspeyres formula, which is expressed 
as: 


Q, 
= Sp. 9, 1 


in which 


P, = cost in the current period 
P, = cost in the base period 
Qo = quantity weight in the base period 


Other authorities agree that this is the 
most practical formula for determin- 
ing satisfactory indexes of compara- 
tive price levels, provided the inter- 
val between the current period and 
the base is not too great. The Bu- 
reau of Labor Statistics considers 
about 20 vears to be the maximum 
for this interval. 

The year 1949 was selected as the 
base year (with the index number of 
100) on the assumption that it rep- 
resents conditions before the begin- 
ning of the national defense programs, 
which caused the rise in construction 
costs. 

The eight major contract items 
previously listed were selected as rep- 
resentative of the majority of work 
on state highway contracts. To give 
proper weight to each of these items, 
the total quantity of each for the 
fiscal vear from July 1, 1947, to 
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RICHARD H. WILSON, A.M. ASCE 


sistant State Highway Bui of Public Roads Composite 

(Administration 

| 

California Division of Highways 


Sacramento, Calif. 


Calitorma Highway Cost indexamay 


+ 


Price index (1940 = 100) 


June 30, 1948, was compiled as 
follows: = 
U.S. Construction Cost | 


Base QUANTITY 
Roadway excavation 15,607,410 cu yd 


1952} 


Crusher-run base (un 
treated rock base) 681,611 tons 


| 


Plant-mixed surfacing 1,501,178 tons 


Asphalt concrete 34,060 tons 


Portland cement concrete 
pavement 0,157 cu yd 


1951 


Class portland ce 

ment concrete (struc 

tures) 163,760 cu yd 
Bar reinforcing steel 27 305,435 tb 


Structural steel Ib 


FIG. 1. California Highway Cost Index is compared with Bureau of Public Roads Com- 


The average bid prices for these 
posite Mile Index and Engineering News-Record’s U. S. Construction Cost Index. 


items were weighted by determining 
the total quantity and total cost of 
each item in each year from 1940 to 
1948, and the average weighted bid 
price determined. 

The average weighted bid price 
for each of the eight items was then TABLE |. Average contract prices, California Division of Highways 
multiplied by the total base quantity 
of that item in order to determine the crete = PCCT PCCt Rein StRve 
index number for each period. Orig- — 
inally full-year periods were estab- on = 
lished for 1940 to 1945 and for each jos 2: 3 219 #8297 
half year to June 30, 1948. In later 2.31 2 
computations of the index these have — 1943 2 26 
been adjusted to full years through — 

1949, and for each quarter for 1950, [81 

1951, 1952, and 1953. These com- 1917 

pilations give a comparative cost to gay 
the state for the same work in each —jgi5 
period since 1940. Ist quarter 

2nd quarter 


3rd quarter 
ith quarter 


MA 


Compared with other indexes 
1051 


For comparative purposes the Cali ist quarter 
fornia Highway Construction Cost Sod Quaster 
Index, U.S. Bureau of Public Roads quarter 
Composite Mile Index, and the /n- 1982 

gineering News-Record U.S. Construc- quarter 
tion Cost Index, adjusted to the 

th quarter 
ItHO=100 base, have been plotted 

on one chart, Fig. 1. Ist quarter 

rhe Bureau of Public Roads index, fm 

adjusted for increased design require- 

. t ted roc ited for mb spe 
ments, is based on actual contract 
prices paid in the United States as a 
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whole for the construction of a hypo- 
thetical mile of composite highway. 
Having a factual foundation, it fol- 
lows the California index within rela- 
tively close limits. The differences 
are accounted for by differences be- 
tween local costs in California and the 
average of costs over the entire nation. 

The ENR index is based on a fixed 
amount of materials and hours of 
labor and, according to the editors of 
that magazine, is not adjusted for 
labor productivity, materials avail- 
ability, or other intangibles. A\l- 
though at present it is higher, the ENR 
index generally tends to be lower than 
the California or BPR indexes, which 
are based on actual over-all costs. 

Highway costs, as measured by the 
California Highway Construction 
Cost Index, climbed during World 
War II and the postwar period to a 
peak of 216.6 in 1948. After 1948 
there was a decline to 160.0 by the 
first quarter of 1950. From this 
point on, there was a very rapid rise 
through the second quarter of 1951. 
In the fourth quarter of 1951 the 
index reached its highest point, 245.4. 
Since then it has dropped to 218.0 
for the third quarter of 1953, 11.2 
percent below the 245.4 high. 

These fluctuations are now chiefly 
of historical interest. Through them 
the analyst may trace the effect of 
national and international factors on 
the general economy. The steady 
rise from 1940 to 1945 marked the 
period of wartime activity with its 
accompanying industrial boom which 
was carried over through 1948 in the 
“ecatching-up” period. 

Then came the rapid decline of the 
index through the first quarter of 
1950 as the international outlook ap- 
peared to calm a little. There was 
more competition for jobs, labor pro- 
ductivity increased, and material 
prices were decreasing for the first 
time since 1940. Materials became 
definitely available at guaranteed 
prices. 

Then came the Korean situation. 
The nation was in the throes of a 
national defense program with federal 
control of critical materials, and the 
old uncertainties again prevailed. 
Searcity of materials, whether real or 
synthetic, started another price rise. 
The Air Force, the Army and the 
Navy announced national defense 
construction programs amounting to 
6 billion dollars, with planned expend 
itures in California placed at $467, 
000,000. The result was an upward 
surge in costs, the California Con- 
struction Cost Index reaching 238.3 in 
the second quarter of 1951 and 245.4 
in the fourth quarter, a rise of 53.4 
percent in 2! months. 
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However, as the Korean situation 
eased, control of materials relaxed, 
prices settled, and competition be- 
tween bidders on state highway work 
increased. One factor which par- 
ticularly affected bidding on heavy 
construction in California was the 
governmental freeze placed on the 
6-billion-dollar expansion program 
of the Air Force, the Army, and the 
Navy. Some California contractors 
who were low bidders on large con- 
tracts for such federal work now 
find themselves waiting while the 
whole program is reviewed and re- 
vamped, 

There are a large number of con- 
struction contractors operating in 
California (691 are prequalified to 
bid on state highway work). Many 
of these firms must regularly meet 
large equipment obligations and, in 
addition, must have continuing work 
to hold their organizations intact, 
with the result that currently they 
are bidding low to get the jobs. In 
all probability these influences have 
been determining factors in bringing 
the index down. However, it is dif- 
ficult to see anything except rising 
costs in the future. Another round 
of wage increases recently granted to 
labor in the construction industry, 
coupled with similar hikes in manu- 


facturing, can be met only by increases 
in the prices of items going into con- 
struction projects. 

While the cost index itself does 
not provide a tool for projecting 
trends into the future, it is of great 
assistance in analyzing what has 
happened, if for no other reason than 
that it poses the question “Why?” 
“Why did this rise or drop occur in 
such and such a quarter?” To an- 
swer this question, a study of various 
factors which might possibly affect 
construction costs is required, and 
with each study a better insight is 
obtained into the influences con- 
cerned. 

The index is found to be of great 
value in keeping cost estimates up to 
date, and its ready computation 
makes it available for circulation 
throughout the Division of High- 
ways Headquarters and District 
offices the second or third day of 
each quarter. Table I gives aver- 
age contract prices for the Division 
through the third quarter of 1953. 

We in the California Division of 
Highways feel that the Highway 
Construction Cost Index fills our 
needs in supplying a practical tool, 
based on actual costs to the state, 
which is convenient and simple in 
computation. 


How would you do it? 


Some of the most fascinating chapters in the life and mem- 


and unexpected situations which almost got him down but 


from which he finally emerged the victor —H. J. Gilkey 


In the course of draining 400 acres of land at Central Lafay- 
ette near Arroy, P.R., a 7-in. rain caused a reinforced-concrete 
pump pit, built in a very swampy area, to float out of align- 


| ory of an engineer are those which deal with the unusual 


ment. 


water and caused it to settle again. 
For solution, see page 95 


aligned the pit? 


Note: 


1952 issue of ENGINERRING 
The Bugs,” 


Unexpected in Engineering, 


As the torrential rain continued, it filled the pit with 


How would you have re- 


This is the 21st in a series which started in the February 


In the April 1052 issue an article, “The 
explains the project and enlarges 


| upon the central theme that problems of the past created the practice of the 


present 
nants of yesterday's bugs.” 


that “The engineering of today rests upon a coral reef; sturdy rem- 
The process is a continuing one 


there will always 


be today's and tomorrow's bugs to add zest and gray hairs to the practice of a 
profession that by its very nature must cantilever from a codified past to an 


untried future 


and ingenuity of the engineer 


“Long live bugs” 


is an ever-present challenge to the virility 
If you have a good bug, why not share it? 
HJ.G 


The above problem was submitted by Lanp, A.M.ASCE, Ft 


Belvoir, Va 
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Workmen tighten Dresser Style 38 coupling to tie together sec- 
tions of coated and wrapped steel transmission main. Original 
wrapping has been further covered with a layer of glass fiber 
mat and a layer of 15-lb tar-saturated asbestos felt. 


Construction program of 


Philadelphia Suburban Water Company 


meets unprecedented demand 


FRANCIS S. FRIEL, M. ASCE, President, Albright & Friel, Inc., Consulting Engineers, Philadelphia, Pa. 


Because of its foresight in installing 
additional transmission, water stor- 
age, and distribution-system facili- 
ties in critical areas, the Philadelphia 
Suburban Water Co. successfully met 
the unprecedented demand placed 
on the system by the prolonged period 
of dry weather in the summer of 1953. 

The area served by the company 
consists of about 300 sq miles in 
Montgomery, Delaware, and Chester 
counties surrounding the city of 
Philadelphia and embracing 49 mu- 
nicipalities. The company was orig- 
inally formed by the merger of 38 
different water companies whose dis- 
tribution and supply facilities were 
interconnected to establish the con- 
solidated water works system as it 
now exists. 


Great increase in demand 


Since 1944 the number of customers 
served by the company has increased 
from 95,244 (approximately 348,000 
persons) to the present 137,800 (ap- 
proximately 500,000 persons), a 
growth of 44.7 percent. As a result 
of this population growth, the water 
demand in the past decade has in- 
creased from 25.4 to 3S.S mgd. In 
the past two years the annual popu- 
lation increase has been accelerated 
beyond the average for the decade. 
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The peak demands of 1952 oc- 
curred during a 12-day period in 
June, when the average daily water 
use was 43.1 mgd. The send-out 
from the pumping stations on the 
peak day was 46.6 mgd. In 1953 the 
highest demand occurred during a 
12-day period in late August and 
early September when the average 
daily use was 50.3 mgd, and the send- 
out from the pumping stations on 
the peak day was 56.0 mgd. These 
unparalleled peak demands were met 
during the dry period of 1953 because 
of the construction program com- 
pleted by the company during the first 
six months of the year. 

The water supply is at present 
secured from five sources: Nasham- 
iny Creek, Pennypack Creek, Per- 
kiomen Creek, Pickering Creek, and 
Crum Creek. To meet the imme- 
diate peak demands, additional pump- 
ing, transmission, storage, and dis- 
tribution facilities were installed. 
Construction expenditures during 
1953 were directed toward this type 
of facility. 

Pickering Creek Transmission Main 

The three transmission mains ex- 
isting prior to 1953 which conveyed 
water from the Pickering Creek 
Pumping Station to the distribution 


system had insufficient capacity to 
meet the peak demands which it was 
estimated would occur during the 
summer of 1953. An additional pipe- 
line was required to utilize the pres- 
ent and estimated future capacity of 
the Pickering Creek works. This 
pipeline, called the Pickering Creek 
Transmission Main-—of 36 and 42-in. 
diameter with a total length of 8.96 
miles —was installed during the first 
six months of 1953 (Figs. 1 and 2). 
The lower 5.18 miles is of 36-in. 
diameter, and the upper 3.78 miles 
of 42-in. diameter. 

The 42-in. diameter section of the 
main will also convey water pumped 
from the proposed Valley Forge 
Station. At the high end of the 
42-in. line, at North Wayne, two 
prestressed concrete water storage 
tanks were constructed with a com- 
bined capacity of 10 million gal. 

The 36-in. portion of the main, 
between Pickering Creek and the 
North Wayne storage tanks, was 
designed to carry 21 mgd when op- 
erating under a pumping head of 
600 ft, and the 42-in. main was de- 
signed to carry 30 mgd. 

Materials used in the construction 
of the transmission main were pur- 
chased by the company through com- 
petitive bidding. Bids were taken 


(Vol. p. 85) 41 


tas 
‘ 


both on coated and wrapped steel 
pipe and on prestressed steel cylinder- 
type concrete pipe. The coated and 
wrapped steel pipe was selected be- 
cause of sink-hole conditions existing 
in limestone areas along certain parts 
of the route. 

This pipe was designed according 
to AWWA Specifications C-201 and 
lined and coated with enamel meet- 
ing the AWWA Specifications C-205. 
In addition, the outside of the pipe was 
wrapped with one layer of glass fiber 
mat together with one layer of 15-lb 
tar-saturated asbestos felt. The pur- 
pose of the glass fiber mat was to 
reinforce the tar coating to prevent 
damage during delivery and also to 
increase electrolytic resistance. The 
36-in. steel pipe has a thickness of 
*, in. and the 42-in. line a thickness 
of 7 in. In the design, the thick- 
ness was established by the collapsing 
resistance rather than by the water 
pressure. The combination diameter 
and thickness of the pipe is designed 
to safely withstand a maximum pump- 
ing pressure plus a calculated surge 
totaling 9SO ft. 

The pipe was fabricated at Steel- 
ton, Pa., 75 miles away, and delivered 
in trucks to the site. The 40-ft 


Keyway 21 in. wide by 2'/, in. deep (top view) is placed in wall 
footing to receive base of tank wall. Rubber water stop, running 
along center of keyway, is shown in place. Lower photo shows 
monolithic pouring of 540 cu yd in tank floor and wall footing. 


Future dam wil be constructed _ Future tow duty pumping station 
20 miles upstream 
4 Earsting Wether pumping station Forge filter plant 
NY > “and pumping station (future) 


fur 42" wansmission main 
jatiey Forge pumping station 


Montgomery 


County 
4 
~~ 36" steet \ 
f FIG. 1. Water transmission main 8.96 miles long, installed by FIG. 2. Profile of transmission main indi- 
Philadelphia Suburban Water Co., utilizes full capacity of Pickering cates locations of combination air- 
Creek Pumping Station. Completed in first six months of 1953, release and air-inlet valves, line 
new line averted serious water shortage in August of that year. | valves, blow-offs and Venturi tube. 
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lengths were joined together with 
Dresser Style 38 couplings. The 
steel pipe specials required to connect 
the new line with the existing trans- 
mission mains were welded and joined 
to the old and new pipe with Dresser 
couplings. 

Line values were installed in the 
transmission main at critical points. 
Blow-offs were provided at the low 
spots, and combination air-release 
and air-inlet valves were placed at 
the high points in the line (Fig. 2). 
Adjacent to the Pickering Creek 
Pumping Station, the design also 
provided for the installation of du- 
plicate 4-in. surge relief valves which 
operate in parallel and open on the 
down surge. In addition to the 
regular air-release and air-inlet valves 
installed at high points along the 
line, there are two critical summits 
on which duplicate air and vacuum 
valves of 4-in. diameter were placed. 
Adjacent to the tank site, two 4-in. 
parallel-operated quick-opening and 
slow-closing relief valves were in- 
stalled in the line. 


Main cathodically protecied 
Because stray currents are present 
in the area, cathodic protection will 


be provided for the pipeline. The 
Dresser couplings and all pipeline 
appurtenances were treated with a tar 
coating for their protection and for 
insulation against stray currents. 
The transmission main was further 
protected by isolating it from all 
existing lines with Dresser Type 39 
insulating couplings. Across the 
Dresser couplings, in the transmission 
main, the electrical continuity was 
assured by welding cable bonds with a 
current-carrying capacity approxi- 
mately equal to that of the steel pipe. 
On the 36-in. and 42-in. pipe, two bonds 
were provided at each joint. Along 
the 8.96 miles of the main, 15 electro- 
lytic test stations were established, 
one adjacent to each insulating cou- 
pling and others at strategic points, to 
measure the electric current carried 
by the main. 

Competitive bids were taken for 
the installation of the transmission 
mains, the materials having been 
previously purchased by the com- 
pany. Construction of the Pickering 
Creek Transmission Main was di- 
vided into three contracts, the first 
for the 36-in. section of the line, the 
second and third for the 42-in. sec- 
tion. 


FIG. 3. Twocompleted prestressed water tanks at North 
Wayne, Pa., store 5 million gal each. Tanks ride on 
system and are used to supply water through booster 


pumping station to high-pressure area. 
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Tank No. 2 
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Construction started on January 
6, 1953, and installation was com- 
pleted on June 13, in a total elapsed 
time of 125 working days. The 
first pipe was delivered the day be- 
fore the start of construction, and 
the final delivery was made on May 
25. 

To expedite the work and to meet 
the deadline, the contractors were 
required to work 10 hours a day, 6 
days a week, from the first of April 
to the completion of the project. The 
contractors employed a total of six 
crews on this main, and laid an aver- 
age of 378 ft of pipe each day. The 
project included five major creek 
crossings and two railroad crossings. 

Some difficulty was experienced in 
securing a tight line to meet the leak- 
age requirements set forth in the 
specifications. It was necessary for 
the installation contractors to exca- 
vate many of the joints where the 
pipe was coupled together in order to 
locate and repair leaks. A series of 
pressure tests were conducted, and 
all the leaks that could be observed 
or located were repaired by tightening 
up the couplings. In no case did a 
leak develop in the pipe barrel itself. 

As the main was placed in service 
during July, the final pressure tests 
had to be delayed until the peak wa- 
ter demand of the summer and fall 
had dropped off. The final test in- 
dicated that the leakage in the entire 
line under normal maximum operat- 
ing conditions was 17 gpm without 
taking into account any possible 
leakage through the line valves. This 
was equivalent to 71 gal per in. diam- 
eter of pipe per mile. 

The average cost of all labor and 
materials for installing the 46-in. 
main was $36.31 per lin ft. This 
cost included the protective coating 
on the pipe, the test stations, and 
also all the special connections such 
as line valves, air-release valves, 
blow-offs, manholes, and other ap- 
purtenances. The average cost of 
the 42-in. main was $48.05 pier lin 
ft. 


Storage tanks and booster station 


As previously mentioned, two wa- 
ter storage tanks were constructed at 
North Wayne, each with a capacity 
of 5 million gal. The tanks are 126 
ft 0 in. in diameter and 54 ft 9 in. 
high. These two tanks ride on the 
system and also are used to supply 
water through the booster pumping 
station to a high-pressure area. See 
Fig. 3. The piping was designed 
with considerable flexibility to per- 
mit the tanks to ride on the line of 
either the low-pressure or the high- 
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pressure distribution system, or to 
permit the low-pressure distribution 
system to ride on the tanks and the 
high-pressure system to be served 
through the booster pumping system. 

The layout is also flexible enough 
to permit the water from the first 
tank to be pumped into the second 
tank, and vice versa. This enables 
the water level to be raised, thus 
providing the additional head neces- 
sary to serve the low-pressure sys 
tem satisfactorily during periods of 
peak demand. The booster station 
is also flexible in operation and ts 
equipped with two 2-mgd and two 
4-mgd pumping units, all automatic 
in operation 


Construction of tanks 


Construction of the first tank be- 
gan on January 2, and this tank was 
ready to be placed on operation on 
June 10, in a total elapsed time of 
114 working days. Excavation for 
the second tank was started concur- 
rently with that for Tank No. 1, 
but this tank was not completed until 
August 11. A strike in the construc- 
tion industry in the Philadelphia 
area, which occurred on May |, al- 
though it did not interfere with pipe- 
line construction, delayed the com- 
pletion of the second tank. 

Foundation conditions for the tanks 
were excellent. The 8-in.-thick con- 


crete slabs were placed on a 6-in. 
subbase of crushed stone. 


The slab 
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Steel pans 30 in. square were used in tank wail forms. Wall was poured in segments to its full 
height to avoid horizontal joints. Each segment formed about one-ninth of tank's circumference. 
Mix of 7 bags of cement per cu yd of concrete was used to give 28-day strength of 4,500 psi. 


was reinforced with ‘yin. round 
bars spaced & in. on centers in both 
directions. The floor of each tank, 
together with the foundation, con- 
tained 540 cu yd of concrete and was 
poured complete in one day with no 
construction or expansion joints. The 
side-wall foundation which formed a 
part of the floor, was 20 in. thick and 
approximately 13 ft wide. The max- 
imum pressure on the footing with a 
full tank is 3,900 psf. A keyway 
2' , in. deep and 21 in. wide was 
formed in the foundation to receive 
the tank wall, and a continuous rub- 
ber water stop shaped in the form of 
a dumbbell was placed in the key- 
way so as to lie in the center of the 
core wall. 

Forms for the side walls consisted 
of commercially available steel pans 
30 in. square, which could be readily 
erected and dismantled. To avoid 
horizontal construction joints, the 
wall was built to its full height in one 
pour in segments of about one-ninth 
the tank's circumference. A tempo- 
rary bulkhead was placed at the end 
of each section to permit the sections 
to be poured individually. 


Tank walls prestressed 

One hundred vertical prestressing 
units were required in the side walls 
of each tank. These units consisted 
of 12 wires, each 0.196 in. in diame- 
ter, pulled through a flexible metal 
tube so that they could be stressed 


after the side walls were poured. 
The units were hung in a true vertical 
position prior to their encasement in 
concrete, and grout tubes for each 
unit were extended through the in- 
ner wall forms so that the flexible 
tubing encasing the vertical prestress- 
ing units could be grouted from within 
the tank after the units had been 
stressed. 

The side walls of the tanks were 
17 in. thick and each required 1,200 
cu yd of concrete. A mix of 7 bags of 
cement per cu yd of concrete was 
used to achieve the required design 
strength of 4,500 psiin 28 days. The 
side walls were poured in vertical 
lifts through openings left in the 
outer steel-pan form work. Dowels 
to tie in the top of the side wall with 
the dome of the tank were placed in 
the top of the wall before the concrete 
had set. The reinforcement for the 
dome consisted of wire mesh lapped 
at least one square and securely tied 
together. After the dome reinforcing 
was placed, the vertical prestressing 
operation was started. These ver- 
tical wires were stressed initially to 
170,000 psi, and after stressing was 
completed, grout was injected through 
the tubes at the bottom of the wall. 
This grout serves to protect the wires 
from corrosion and it also bonds the 
vertical prestressing units to the side 
walls. The domes of the tanks were 
built up of pneumatic mortar. Each 
dome 1s 2'/, in. thick except at the 
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Pneumatic morta: is placed to form tank 
dome 2', in. thick at center. Thickness 
gradually increases to 10 in. at wall. 


outer edge, where its width is gradu- 
ally increased to about 10 in. Each 
dome required 12] cu yd of pneu- 
matic mortar, placed monolithically 
over a period of 7 days. 

After the dome on a tank was com- 
pleted and cured, the horizontal pre- 
stressing of the tank wall was started. 
This was done by a machine which ap- 
plies the wire to the wall in a stressed 
condition. The wire winding assem- 
bly operates on a carriage which rolls 
around the side wall of the tank. 
This machine imparts the desired 
stress to the wire by passing it through 
a die of a slightly smaller diameter 
than that of the wire itself. The 
wire used was No. S gage, 0.162 in. 
in diameter, with an ultimate strength 
of 210,000 psi, and was applied 
horizontally at a minimum stress of 
140,000 psi. 

After the wire was in position, it was 
covered with a layer of pneumatic 
mortar to protect it against corro- 
sion and to bond it to the concrete. 
The lower part of each tank received 
three layers of wire. This was re- 
duced to two layers at a point about 
one-third of the vertical height of the 
tank up from the base, and it was 
again reduced to one layer for the 
upper one-third of the tank. Each 
inner layer of wire received a coat of 
mortar of at least thickness, 
and the outside layer received a coat 
5, in. thick. A total of 1,934 cu 
yd of concrete was used in each tank, 
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Rolling carriage places horizontal prestressing wire at minimum 


stress of 140,000 psi. 


Lower third of wall has three layers of pre- 


stressing wire, middie third two layers, and top third one layer. 


including the floor, foundation, side 
wall, and the pneumatic mortar for 
the dome. 

Because of the character of the 
area in North Wayne where the tanks 
are located, a high-class residential 
and estate section, an effort was made 
to enhance the architectural appear- 
ance of the structures by the inclusion 
of pilasters in the design. These 
pilasters were constructed of pneu- 
matic mortar. In the late spring of 
104, the tanks will be painted with 
a concrete water-type paint. 

The total cost of the two tanks, 
with a total capacity of 10 million 
gal, was $426,797.45, or about $42,680 
per milhon gal of storage capacity. 
This cost is exclusive of the yard pip- 
ing and booster pumping station. 

In addition to the Pickering Creek 
main, the company also constructed 
1.06 miles of tar-coated and wrapped 
steel transmission main of 30-in. 
outside diameter between the Crum 
Creek Pumping Station an¢ the exist- 
ing Maple Reservoir. The construc- 
tion of this line, started shortly after 
January 5, was completed and the 
line placed in operation on June 1. 
Here large quantities of rock exca- 
vation were encountered. The con- 
struction cost, including labor and 
materials as well as all appurtenances, 
was $35.66 per lin ft. 

Development of an additional 
source of supply will be the next step 
in the company’s long-range program. 


Perkiomen Creek was chosen for this 
development after a careful investi- 
gation of all the water resources avail- 
able in the area. The future pro- 
gram includes the construction of a 
dam on this creek, whence the water 
will flow 20 miles in the bed of the 
stream to a low-duty pumping sta- 
tion. The program also includes 
a water purification plant and a trans- 
mission main to tie in with the 42-in. 
line constructed in 1953. The filtra- 
tion plant, to be known as the Valley 
Forge Station, will be situated in 
the Schuylkill River Valley facing 
the hills in Valley Forge Park, where 
George Washington and his Conti- 
nental Army spent the winter of 
1777-1778. 

The steel pipe used in the 1953 con- 
struction program was furnished by 
the Bethlehem Steel Company. The 
Pickering Creek Transmission Main 
was installed by Armour Excavating 
Inc., and Charles F. Smith & Sons; the 
Crum Creek Transmission Maia was 
installed by Armour Excavating Inc. ; 
and the water storage tanks were 
constructed by the Preload Central 
Corporation. Albright & Friel, Inc., 
were the consulting engineers on the 
projects here described. The booster 
pumping station equipment was both 
designed and installed by the staff of 
the Philadelphia Suburban Water 
Company under the direction of 
George H. Dann, M.ASCE, vice 
president in charge of operations. 
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Completed Smithland Levee flanks Smithland Cutoff, eliminating costly construction and 
maintenance of levee that otherwise would have been required around 17-mile bend in river, 


FIG. 1. Smithland Cutoff and Levee are 
part of Red River Backwater Levee Project 
in Louisiana, being constructed by Corps of 
Engineers, Vicksburg District. 


MISSISSIPPI 


Navigation maintained 


If the Smithland Cutoff on the Black 
River in Louisiana, in the Vicksburg 
Engineer District, had involved noth- 
ing more than the excavation of a new 
channel |', miles long, eliminating a 
17-mile bend in the river, it would 
not have differed much, except in 
size, from its predecessors on the 
Mississippi River. The novel feature 
in the Smithland Cutoff was the use 
of the excavated material to construct 
fills across the severed ends of the old 
channel, and a new levee across the 
fills, all in sequence and without in- 
terrupting river traffic. This was an 
unusual operation from a planning 
and construction standpoint. 

This situation developed in con- 
nection with the Red River Back- 
water Project, a part of the overall 
plan for flood control on the lower 
Mississippi River tributaries 
being constructed under the supervi- 
sion of the Corps of Engineers, U. S. 
Army. 

At a point 10 miles south of Jones- 
ville, La., at Smithland Landing, the 
Black River starts a long meandering 
course which, on a run of about 17 
miles, doubles back to within 1.5 
miles of its starting point. This 
narrow neck provided an ideal loca- 
tion for a cutoff which would not only 
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during construction 


benefit navigation and favorably 
affect flood heights, but also allow 
construction of a short reach of levee 
parallel to the cut, eliminating the 
expensive construction and future 
maintenance of a levee around the 
17-mile bend. In addition, a sizable 
area of land in the river bend would 
be given flood protection. See Fig. |. 


Smithland Cutoff 


Specifications for the Smithland 
Cutoff called for the excavation of 
approximately 3,600,000 cu yd of 
material, to a cross-section having a 
bottom width of 150 ft, | on 2 side 
slopes, and bottom grade at El. —3.0 
ft mean sea level (M.S.L.), with a 
tolerance of 2 ft below grade allowed 
for payment. The average depth of 
cut was 54 ft. The specifications 
further required that the excavated 
material be deposited in fill sections 
crossing the old river channel adja- 
cent to the upper and lower ends of 
the cutoff. These fills were to serve 
as a base for levee crossings. The 
contractor was required to maintain a 
navigation channel with a minimum 
depth of 8 ft and a minimum bottom 
width of 100 ft at all times, either 
through the existing channel or 
through the cutoff. 


The contract for excavation of the 
Smithland Cutoff was awarded to 
the Central States Dock and Dredg- 
ing Co., of Des Moines, Iowa, the low 
bidder at a unit price of $0.1695S8 per 
cu yd. The work was subcontracted 
to and constructed by the McWilliams 
Dredging Co., of New Orleans, La. 

The contractor logically decided to 
perform the work during the period 
from January to June, since hydro- 
graphs indicated this to be the nor- 
mal high-water season, when stages of 
from 24 to 45 ft M.S.L. can be ex- 
pected. These stages would facilitate 
the maintenance of navigation before 
the cutoff could be used, and allow 
operation on a reduced lift and against 
a lower bank. It was planned to 
excavate a partial cut the full length 
of the cutoff and then to widen this 
out and deepen it to the required 
cross section. 

The Dredge Port Arthur began ex- 
cavation at the lower end on Decem- 
ber 31, 1951, and the Natchez at the 
upper end on January 23, 1952. 
Both dredges are diesel-electric, cut- 
terhead type, with a 24-in. intake and 
a 20-in. discharge. The Port Arthur 
started excavation to the full width 
at El. 20 M.S.L., with a river stage of 
39 ft. The Natchez also started ex- 
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In aerial view, dredges Natchez and Port Arthur ap- 
proach each other in making initial 1'/,-mile cut to elimi- 
nate 17-mile bend in Black River. Navigation was main- 
tained around loop until cut was completed. 


H. HOLLAND 


Chief, Supervision and Inspection, Main River Branch, 
Construction Division, Vicksburg District, Corps of Engineers 


of Smithland Cutoff and Levee 


cavating to El. 20, but to a narrower 
width to expedite its progress so that 
the dredges could meet about midway 
of the cutoff. 

The river channel at the sites of the 
fill areas was about 900 ft wide and 
75 ft deep at the upper crossing, and 
800 ft wide and 6S ft deep at the 
lower crossing. The deposit in the 
lower area, started first, served to in- 
crease the velocity of the current at 
that site and to decrease the velocity 
of flow at the upper site. The lower 
fill, consisting of heavier materials, 
had a relatively small and stable 
cross-section as compared to the un- 
stable fines retained in the upper area. 
It was evident that much of the initial 
deposit in the upper fill would be 
displaced during subsequent loading. 

Rigid deposit control was exercised 
throughout the life of the contract to 
insure maximum retention of ma- 
terial in the fill areas. The con- 
tractor cooperated fully in changing 
the direction and elevation of the 
discharge lines, breaking back of the 
lines, and using baffles, to meet con- 
ditions as they developed. Opera- 
tions were complicated by rising 
river stages, swift currents through 
the gradually decreasing flowage areas 
at the fill sites, and unstable material, 
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especially in the upper fill area. The 
originally designed minimum fill cross- 
section called for 876,000 and 612,000 


Plug in initial cut is removed by 
dredge Port Arthur while Nat- 
chez lies by in background. 
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cu yd respectively in the upper and 
lower fills, or a retention of about 41 
percent of the estimated cutoff 
volume. 

At the time the partial cut was 
opened on March 3, 610,000 cu yd of 
material had been discharged into 
the upper fill area and 934,000 cu yd 
into the lower fill area, with 40 per- 
cent and 2% percent, respectively, 
being retained in the theoretical 
sections. 

It became evident early in April, 
when the cutoff was 69 percent com- 
plete, with the upper fill 48.5 percent 
complete by volume and the lower 
fill 43.6 percent complete by volume, 
that neither closure could be made 
with the material remaining to be 
excavated. A change order to the 
contract was therefore issued provid- 
ing for procurement of approximately 
100,000 cu yd of additional material 
by widening the downstream portion 
of the cutoff. By varying the depth 
of cut to obtain the best available 
materials, and concentrating on ob 
taining height rather than width on 
the fill, the closure of the lower cross- 
ing was made on May 7, the day the 
river crested at El. 51.1 M.S.L 

In the meantime the .Vaiches was 
unable to excavate to prescribed 
depth in the upper part of the cutoff 
because of its short ladder and high 
river stages. The depth of cut was 
further raised to El. 10 M.S.L. at the 
request of the Contracting Officer. 
This was deemed advisable to ex- 
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FIG. 2. Typical cross-sections of upper and lower river crossings show completed hydraulic 
fills, and levee and berm sections constructed on them. 


pedite enlargement of the flowage 
area through the cut, thus reducing 
current pressure through the old 
channel, and also to save heavier 
materials expected to be found at 
lower levels for use in the final closure 
attempt at the upper crossing. The 
second partial cut was completed on 
May 9, and the Vatches was removed 
from the job after having excavated, 
and discharged into the upper fill 
area, a total of 1,590,000 cu yd of 
material. 

The lower part of the cutoff was 
completed on May 15, the discharge 
line shifted to the upper fill area, and 
the contract completed on June II, 


TABLE |. Quantities, cu yd, in designed cross-sections, Smithland Levee 


Crossing 
Levee eee 143000 
Kiverside berm 72.000 
Landside berm 75.000 
Totals 20 


At lower crossing, swift current complicated closure, which is seen shortly after completion, at right. 


Laver 

In 

Lower TION TO 
Crosstnas Torats 
197 224,000 OOO 
000 168,000 
66 000 141,000 
208 224000 817 000 


1952. A total of 3,754,000 cu yd of 
material had been excavated from the 
cutoff, with 1,885,000 cu yd_ dis- 
charged into the upper fill area and 
1,849,000 cu yd into the lower fill 
area. 

At the time dredging was com 
pleted, there remained a short section 
of the upper fill which was several 
feet lower than the river elevation of 
38.3 ft MLS.L. An emergency clo- 
sure was therefore made by bulldozer 
to prevent erosion of the fill by flow 
from the old channel into the river. 


Smithiand Levee built 

The Smithland Levee parallels the 
cutoff at a distance of about 1,200 ft, 
and spans a |'/,mile gap between 
previously constructed levees to the 
north and south. Standard Red 
River backwater net levee sections of 
16-ft crown (including a 6-ft roadway 
extension) and | on 5.5 landside and 
1 on 4 riverside slopes, were applicable 
to the Smithland Levee, except for 
crossings of the hydraulic fills, where 
special design was required. See 
Fig. 2. 

It was determined that the river 
crossings should be constructed to a 
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gross levee section with a 30-ft crown 
at El. 69 M.S.L., and 1 on 5 landside 
and | on 4 riverside slopes, plus berms. 
The outer edge of berm crowns would 
be at El. 38 M.S.L., 370 ft landward 
and 320 ft riverward of the levee 
center-line, with a crown slope of | on 
20 and a side slope following the 
natural repose of the material. The 
gross grade of 69 ft M.S.L. exceeded 
the net project grade approximately 
6.5 ft as compared to the usual dif- 
ferential of approximately 10 percent 
of the net levee height. This addi- 
tional elevation was to compensate 
for expected gradual subsidence and 
consolidation in the hydraulic fills 
after completion of the levee. 

The approximate quantities re- 
quired for construction of the Smith- 
land Levee, on the basis of designed 
cross-sections, are given in Table I. 

In view of the unstable nature of 
the hydraulically placed material in 
the upper fill, it was estimated that 
its displacement during levee con- 
struction would approximate 200 per- 
cent of the levee yardage, and that 
this displaced material would form 
the required berms. By making 
this adjustment and increasing the 
overall total by 5 percent to allow for 
probable subsidence on the remainder 
of the work, an estimated quantity of 
1,000,000 cu yd was adopted for ad- 
vertising purposes. It was realized 
that this quantity would probably be 
exceeded since some subsidence of the 
lower fill could also be expected. 

Continued settlement and shifting 
of the upper fill and a slide in the 
downstream portion of the lower fill, 
after completion of the cutoff, em- 
phasized the necessity for specifica- 
tions with sufficient flexibility to meet 
conditions as they developed. Speci- 
fications for the Smithland Levee pre- 
scribed borrow-pit measurement for 
determination of pay quantities, and 
allowed a variation of 20 percent in 
the estimated quantities without ad- 
justment in the unit bid price. 

The following method and sequence 
of operations were prescribed for con- 
structing levee and berms over the 
hydraulic fills to insure as stable a 
structure as practicable under existing 
conditions. 


Upper Cros sing: 

(a) Construction of an initial fill starting 
at one side and procecding to the other. 
This initial fill to be at a grade approxi 
mately equal to the elevation of natural top 
bank, with crown width of about 110 ft and 
side slopes being the natural repose of the 
material. The center portion of the fill to be 
constructed ahead to insure that failure of 
the hydraulic fill would occur immediately 
adjacent to the center line of the levee 
Hauling of material into the initial fill to 
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continue, as soft material in the underlying 
hydraulic fill was forced out, until a stable 
crossing was obtained 

(6) After completion of the initial fill, a 
second-stage fill to be constructed thereon 
to gross levee grade and specified crown 
width of 30 ft, with side slopes following the 
natural repose of the material, Work to 
proceed continuously from one bank to the 
other. In anticipation of further failures of 
the hydraulic fill, it was required that ma 
terial be hauled into the second-stage fill 
until a stable crossing at gross levee grade 
had been obtained 

(c) The final stage of construction to 
consist of the placing of additional material 
to provide the specified side slopes of the 
gross levee section and to construct the pre 
scribed landside and riverside berms. It 
was further required that in the event suffi 
cient material was forced from beneath the 
gross levee section to provide a section equal 
to or greater than the specified berms, such 
material would be left in place, only requir- 
ing shaping to provide drainage 


Lower Crossing: 

(a) Construction of initial fill similar to 
that prescribed for the upper crossing except 
that construction of the center portion 
ahead of the main fill was not required 

(b) Second-stage fill to be constructed to 
full gross levee grade and section (30-ft 
crown at El. 69 M.S._L., with 1 on 4 river- 
side, and 1 on 5 landside slopes) 

(c) Fimal stage to consist of placement 
of additional material to compensate for 
subsidence, if any, and construction of pre 
scribed landside and riverside berms 


The contract for the Smithland 
Levee was awarded to Associated 
Contractors, Inc., Monroe, La., the 
low bidder at a unit price of $0.34684 
per cu yd. Equipment listed for the 
work consisted of two draglines, ten 
13-cu yd Euclids, and auxiliary plant. 

Hauling operations started on July 
25, 1952, in the upper fill area. 
Placement of the first stage of the 
initial fill was completed without 
major base failure, but a gradual 
displacement of material was noted. 
During the second-stage construc- 
tion, a series of failures developed as 
anticipated. As loading increased, 
there was continuous movement in 
the unstable hydraulic fill. Dis- 
placed material was forced up adja- 
cent to the new fill, and cracks and 
lateral movement developed far out 
on the hydraulic fill. On three dif- 
ferent occasions during August and 
early September, the initial fill 
reached gross grade only to fail 
shortly thereafter. 

On September 13, after a total of 
438,000 cu yd had been hauled into 
the upper fill area, it appeared that 
sufficient counterweight was avail- 
able to insure maintenance of the fill 
to at least El. 59 M.S.L., which would 
provide flood protection approxi- 
mately equal to that afforded by pre- 


viously completed interim grade lev- 
ees to the south. Therefore hauling 
operations were shifted to the lower 
fill area. 

Construction of the prescribed gross 
levee and berms over the lower fill 
proceeded in accordance with specifi- 
cation requirements. There were 
some failures in the new fill and move- 
ments in a slide area and in the hv- 
draulic fill, but to a much lesser de- 
gree than in the upper fill area. The 
levee and berms over the lower fill 
were completed to full gross grade 
and section on November 6, after 
about 375,000 cu yd been 
placed. 

While work was being performed 
on the river crossings, the levee out- 
side these locations had been con- 
structed to a height which would in- 
sure flood protection at least equal to 
that afforded by the partially com- 
pleted upper fill crossing. 

Work on the upper levee crossing 
was resumed on November 7 and 
completed on November 23, without 
any major failures. All embank- 
ment in the Smithland Levee was 
completed on November 26, 1952. 
The final quantities, as determined 
from borrow-pit measurement, 
showed 542,000 cu yd, 375,000 cu 
yd, and 262,000 cu yd, respectively, 
in the upper fill area, lower fill area, 
and the remainder of the levee, total- 
ing 1,179,000 cu yd. 

Up to the date of this writing, about 
a year after completion of the work, 
there has been no appreciable move- 
ment in the levees across the hydrau- 
lic fills, and they appear ready for the 
ultimate test of a major flood and 
subsequent rapid fall of river stages. 


Hydraulic fill at upper crossing was known 
to be unstable because of character of ma- 
terials dredged into it. Therefore failures 
such as that shown were expected when it 
was loaded with material for levee construc- 
tion. Additional material was added until 
stability was secured, unstable material 
being pushed outward to form berm, 
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The largest ships commonly in use 
in the general cargo trade will be ac- 
commodated at a new fireproof pier, 
now under construction in Hoboken 
by the Port of New York Authority. 
This steel and concrete pier, the first 
new one to be built in Hoboken in 
25 years, is the initial major feature 
of the Authority's $22,000,000 pro- 
gram to improve the Hoboken water- 
front. The pier is on the site of the 
Federal Maritime Commission's for- 
mer Piers 4 and 5, which were com- 
pletely destroyed by fires in 1921 and 
1044. 

The new pier is part of the marine 
terminal which extends along the 
Hoboken waterfront from Newark 
Street north to Fourth Street, con 
sisting originally of six piers, three 
of which (namely, 1, 2 and 3) and 
the headhouse structure, shown in 
Fig. |, are still in use. 

In addition to the new Pier C 
now under construction, the Port 
of New York Authority's lease stip- 
ulates that another pier, to be des 
ignated B, will be built within seven 
years to replace existing Pier 3, and 
the Authority has an option, to be 
exercised within ten years, to build a 
third pier, A, which will replace exist- 
ing Piers | and 2. The new con- 
struction is under a tripartite agree- 
ment, made final in September 1952, 
whereby the terminal is leased by the 
U.S. Government to the City of 
Hoboken, which in turn subleases 
the entire facility to the Port of 
New York Authority. 

The pier now under construction 
has a deck with an overall length of 
700 ft from the bulkhead line, and a 
width of 328 ft. This deck supports 
a transit shed 6S3 ft long by 286 ft 
wide with a minimum under-truss 
clearance of 20 ft. Exclusive of 
office and toilet facilities, this pro- 
vides 190,000 sq ft of covered transit 
and storage area with 20-ft aprons 
along the south side and at the off- 
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Prestressed deck proves cheapest 


for new Hoboken pier 


THEODORE O. BLASCHKE, A.M. ASCE, Principe! Associate 
DAVID A. HOPKINS, A.M. ASCE, Design Engineer 


Persons, Brinckerhoff, Hall & Macdonald, New York, N.Y. 


shore end, and a 25-ft apron along 


the north side. 


Fireproof construction 


The pier is of fireproof construction 
consisting of a prestressed concrete 
deck supported on steel H-piles and 
a transit shed with structural steel 
frame, steel deck roof, protected metal 
siding, and a brick masonry facade 
at the inshore end. The present 
contract provides for dredging to 
30 ft below mean low water, which 
will accommodate cargo ships of the 
Mariner type. The design provides 
for dredging to 35 ft anticipating 
possible future ship design. Smaller 
ships also can be berthed at the off- 
shore end of the pier. 

The design of the new pier repre- 
sents a major step forward in pier 
planning. It can be seen from Fig. 2 
that the column spacing is liberal and 
that both rail and truck access are 
provided for freight handling. Gen- 
erous circulating and storage areas 
are provided, affording economy of 
operation and maintenance. 

Truck access to the deck of the 
pier is provided by ramps from the 
bulkhead platform at the inshore 
end, and by the north apron slab, 
where the bulkhead platform eleva- 
tion is the same as the pier deck. 
Also, trucks may be backed up to the 
loading platform, which extends along 
the inshore end of the pier shed, to 
load or discharge freight at truck- 
floor level. 

Rail access is provided by two 
tracks in a railroad well, extending 
500 ft down the center of the pier, 
along which freight may be loaded or 
discharged at car floor level. An ad- 
ditional track is provided flush with 
the deck on the north apron, so that 
freight may be handled directly from 
car to ship. Other facilities provided 


on the pier include receiving and de- 
livery offices, checkers and customs 
offices, and toilets. 


Provision was 


made in the design of all facilities 
so that a fence located along the lon- 
gitudinal centerline of the pier will 
divide it into two separate operating 
areas in the event that the pier is 
leased to two tenants. 

Boring records at the site of the 
pier show that rock is approximately 
140 ft below mean low water at the 
offshore end of the pier, and 90 ft 
below mean low water at the bulkhead 
line. The rock is serpentine, decom- 
posed on the surface, and at places 
overlain with dense sand. Above 
this is Hudson River silt, semi-liquid 
on the surface, becoming more dense 
and cohesive at increasing depths. 
During the preliminary design and in 
the final design stages, a number of 
possible types of construction were 
investigated, and it was found that a 
concrete deck on steel H-piles was 
the lowest in cost. A study of H- 
pile bearing capacities when driven 
to rock through this soft silt showed 
that a I4BPS9 section would safely 
support a load of 90 tons, and this 
value was adopted as a maximum for 
design purposes. As a check on the 
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FIG. 1. Location of Pier C, Hoboken, N. J., 
is on site of old Piers 4 and 5 previously 
destroyed by fire. Eventual development 
calls for construction of two more piers to 
replace existing Piers 1, 2, and 3. 
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FIG. 2. Spaciousness of work area on 
Pier C, to be widest in Port of New York, 
is evident from open column layout. Rail- 
road tracks down middle of pier are de- 
pressed to permit unloading at platform level. 
Plan is arranged so as to permit use of pier 
by two tenants. 


Below: 
Pier C in Hoboken is shown as it will appear 
when completed in March 1955. Cost of the 
pile-supported structure will be over $5,000, - 
000. Alternative of pre-stressed deck was 
choice of four out of five low bidders. Steel 
piles are cathodically protected. 
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FIG. 3. Plan and section show arrangement 
of pretensioned stringers, which rest on 
cast-in-place pile caps. Pile caps will be 
post-tensioned. 


design bearing capacity, a test pile 
has been driven and loaded to 150 
tons. There was no appreciable set- 
tlement. 

Studies of the relative economy of 
conventional concrete and prestressed 
concrete construction for the deck 
were made, and although the en- 
gineer’s cost estimates indicated the 
prestressed concrete to be cheaper, 
alternate schemes incorporating both 
conventional and prestressed concrete 
were put out for bids. At the bid- 
ding, the engineer's original estimates 
were confirmed. Out of five bidders, 
the four lowest submitted a proposal 
for the prestressed concrete alternate. 

The concrete deck of the pier will 
have a 2-in. bituminous wearing sur- 
face, which is preferable for cargo 
handling operations with fork-lift 
trucks. The truck circulation area 
at the inshore end of the pier is also 
to be paved with a bituminous sur- 
facing. Other facilities at the inshore 
end include new entrance gates, a 
new gatehouse, and new connections 
to existing trackage. 

Pier shed is steel frame 

The pier shed is a structural steel 
frame, supporting protected metal 
siding with an aluminum finish and 
an insulated steel roof deck. Since 
the side walls of dock sheds are par- 
ticularly liable to damage by rough 
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Pile caps, seen before (1) and alter (2) in-place casting, have de- 


pressed key to receive precast stringers. 


Prestressing cables, in 


flexible tubes, will be stressed after stringers are in place. In 


cargo handling, an S-ft-high concrete 
perimeter wall replaces the lower part 
of the siding on both sides and on the 
offshore end. The inshore facade is 
of brick masonry, architecturally 
treated to present a pleasing aspect 
from the shore side of the pier. 
Roller shutter doors 20 ft wide and 16 
ft high are located on each side of the 
shed and on the offshore end. In 
general, the doors will be manually 
operated, but the rail and truck en- 
trance and exit doors are provided 
with electrical operation. 

Other features include complete 
sprinkler and standpipe fire protec- 
tion, American District Telegraph 
Co. alarm system, fluorescent lighting 
at 7 ft-candles minimum, roof sky- 
lights spaced to give a high standard 
of daylight illumination, continuous 
ridge ventilation, and ship service 
outlets for water and electric power. 
To avoid encroachment of valuable 
pier space by non-productive opera- 
tions, office and storage space for 
maintenance and supervisory staff 
will be provided in the southerly end 
of the existing headhouse. 


Concrete deck prestressed 

The prestressed concrete deck (Fig. 
3) consists of two major elements 
pretensioned precast stringers and 
post-tensioned pile-cap bents. The 
pretensioned stringers, now being cast 
in the contractor's yard, are flat 
I-section slabs 2 ft 5 in. wide, | ft 
0 in. deep, and 19 ft 6 in. long. They 
are pretensioned with ° j«-in.-diam- 
eter wire strands of high tensile 
strength. The stringers span  be- 
tween the pile-cap beams, which are 
spaced at 21 ft 6 in. on centers, and 
are provided with longitudinal keys 
that will be filled with concrete after 
the stringers are placed. The pile- 
cap beams will be cast in place and, 


to provide lateral compression in the 
deck slab, they will be tensioned after 
the poured-in-place stringer keys 
have set. 

The only major item of timber con- 
struction on the pier is the fender 
system, which will consist of green- 
heart fender piles at 7-ft spacing, and 
a cluster of piles at each offshore cor- 
ner of the pier to form a knuckle. 
The greenheart piles and chocks are 
backed by pine wales——a softer wood 
to provide resilience for berthing 
ships. Since the structure itself 
with its long steel bearing piles and 
batter piles, is semiflexible, the de- 
flection energy of the pier plus the 
compressibility of the fender system 
will be more than adequate to ab- 
sorb the energy of impact for normal 
berthing. 

At the inshore end of the pier, an 
existing timber pile wharf and the 
south end of the headhouse are being 
demolished to make way for the new 
pier. The remaining timber piles of 
former Pier 6, at the southern boun- 
dary of the property, have been ex- 
tracted. An existing timber bulk- 
head, which is believed to have a 
timber crib and riprap foundation, 
will be left in place. It was decided 
to leave this bulkhead in position, and 
to buttress the south end with a three- 
cell: sheetpile cofferdam to obviate 
the possibility of lateral soil move- 
ment due to dredging on the south 
side of the pier. The organic silt 
inside the eofferdam will be stabilized 
by sand drains and a surcharged 
sand fill. The cofferdam will remain 
as part of the permanent construc- 
tion. The bulkhead platform, which 
extends over the cofferdam and along 
the inshore end of the pier, is similar 
in construction to the main pier deck 

A corrosion control survey at the 
site revealed the presence of stray 
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contractor's yard, bare cables, placed in stringer forms (3), are 
anchored and tensioned before concrete is poured (4). 


Preten- 


sioning benches were designed by Freyssinet Co. 


electric currents of considerable mag- 
nitude and indicated that unpro- 
tected steel probably would corrode at 
the rate of 0.003 to 0.005 in. per year 
just below mean low water, and at 
slower rates throughout the remainder 
of the pile length. This necessitated 
consideration of some means of pro- 
tection against corrosion. This pro- 
tection could be provided by con- 
crete jackets and a heavy application 
of bitumastic paint, or by the instal- 
lation of a cathodic protection system. 
A cost analysis showed that cathodic 
protection was more economical. 

The cathodic protection system 
(Fig. 4) consists of 200 graphite an- 
odes suspended between the piles 
below mean low water. Low-vol- 
tage direct current (10-15 volts) is 
supplied to these anodes by selen- 
ium rectifiers mounted above the 
lower chords of the pier-shed roof 
trusses. An earth return circuit to 
the rectifier is provided by welded 
connections from the piles to the 
reinforcing steel in the deck and to 
the structural steel frame of the shed. 
The river water thus acts as an elec- 
trolyte, and the pile acts as a cath- 
ode. The chemical action is com- 
plex and involves the slow destruction 
of the anode over a period of years, 
the release of gas at the anode, and 
the deposition of salt coatings on the 
steel pile. 

The piles will be treated initially 


with a coating of cold bitumastic 
emulsion paint, and the cathodic 
protection will be effective imme 


diately for areas where the paint has 
been damaged and the steel exposed. 
As the paint deteriorates, the cathodic 
protection gradually increases its 
effectiveness, until eventually the 
whole of the pile is coated with de- 
posited salts. It is expected that the 
system will afford almost complete 
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protection from corrosion below mean 
low water for the life of the pier, at 
an estimated cost of approximately 
$3.00 per pile per year for current 
and maintenance. 

The construction cost (based on 
bids received) of the pier together 
with the bulkhead structure and truck 
circulation area at the inshore end, 
and including steel H-piles purchased 
by the Port Authority, will be $5,200,- 
000. The mechanical and electrical 
rehabilitation of the existing head- 
house will represent an additional 
investment of $440,000. 

Overall responsibility for the proj- 
ect rests with John M. Kyle, M. 
ASCE, Chief Engineer of the Port of 
New York Authority. Directly as- 
sociated with him on the design work 
were John J. Fitzgerald, Jr., Deputy 
Chief Engineer, and Irvine P. Gould, 
M. ASCE, Assistant Engineer of 
Design. Robert E. Schulze, Ma- 
rine Terminals Manager, was Adviser 
on Planning. The Resident Engi- 
neer for supervision of construction is 
Eric Barron. 

Plans for the entire project, includ- 
ing rehabilitation of the headhouse, 
were prepared by Parsons, Brincker- 
hoff, Hall and Macdonald, with 
Maurice N. Quade, M. ASCE, as 
Partner in Charge. The writers were 
Project Engineer and Design Engi- 
neer respectively. Niels Thorsen, A. 
M. ASCE, of the Freyssinet Com- 
pany, supervised the preparation of 
the prestressed concrete alternate de- 
sign, and L. P. Sudrabin, of the Elec- 
tro Rust- Proofing Corporation, served 
as consultant for the design of the 
cathodic protection system. 

The contract for construction of the 
pier was awarded to J. Rich Steers, 
Inc., New York, with Eugene Rau 
as Project Manager, at a bid price 
$4,393,200. 
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FIG. 4. Corrosion of piles is prevented 
cathodically. System uses 10 to 15 volts 


and will cost about $3 per pile per year 
throughout whole life of structure. 
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Uncounted thousands of years in 
geologic evolution have placed near 
the middle of the North American 
continent the earth's largest concen- 
tration of fresh water. The vast 
inland seas formed by these waters, 
known as the Great Lakes, provide a 
transportation highway unique in 
the world, great natural reservoirs 
for hydroelectric power, and unpar- 
alleled recreational facilities. They 
also exert a significant influence on the 
daily weather and general climate of 
the region. At the same time they 
pose what is probably one of the most 
complex of hydraulic problems. 
With the exception of Lake Michi- 
gan, which lies entirely within the 
United States, the Great Lakes form 
the international boundary between 
Canada and the United States (Fig. 
1). The total water surface covers 
about 95,000 sq miles, approximately 
the size of the State of Oregon. The 


length of the through-vessel track 
from the easterly end of Lake Ontario 
to Duluth, Minn., at the westerly 


end of Lake Superior, which includes 
the full lengths of Lakes Ontario, 
Erie, Huron and Superior, plus con- 
necting waters, is approximately 
1,200 miles. There is an additional 
length of 1,000 miles in the St. Law- 
rence river which vessels from the 
Atlantic Ocean must traverse to 
reach the easterly end of the Great 
Lakes. The net yield of water from 
this enormous basin flowing out of 
Lake Ontario through the St. Law- 
rence River to the ocean averages over 
230,000 cfs. 


Significance of lake levels 


Levels of the water surfaces of the 
Great Lakes have varying effects on 
three major economic interests-—shore 
property, lake shipping, and hydro- 
electric power. In general, high lev- 
els benefit shipping and power. In- 
creased depths in harbors and chan- 
nels, which permit vessels to load 
only an inch or too deeper, permit 
sizable increases in cargoes, particu- 
larly in the huge modern lake freight- 


Forecasting 


Great Lakes provide unique transportation highway and 
vast natural reservoir for hydroelectric power. 
recreational value and influence on climate of surrounding area. 


They also have great 


ers. Production of hydroelectric 
power is obviously facilitated by an 
abundance of water. But high lake 
levels are extremely injurious to shore 
properties, particularly during storms. 
A typical instance of damage wrought 
by Lake Michigan during the past 
two years of record and near-record 
high water levels is illustrated. Per- 
iods of low lake levels likewise pre- 
sent problems. For example, main- 
tenance of high flows for power would 
further decrease the drafts to which 
vessels on the Great Lakes could be 
loaded. 

There is no way to solve these 
problems with the lakes in their 
present unregulated state, since the 
recurring highs and lows are natural 
and not man-made. Lake Superior 
is the only lake for which the means 
of regulation—the compensating 
works at Sault Ste. Marie—are avail- 
able, but since the regulation which 
has been imposed has controlled the 
lake level essentially within the range 
that would have existed had the lake 


Record and near-record high 
water on Great Lakes in 195] and 
1952 caused much damage to 
shore property as illustrated by 
photo taken by Charles T. Martin 
of Detroit News on shore of Lake 
Michigan. 


FIG. 2. Hydrographs show pre- 
dictions (dashed blocks) for one 
winter low and two summer highs 
as compared with actual leveis 
which occurred on Great Lakes. 
Predictions of U.S. Lake Survey 
were generally accurate within 
0.3 ft. 
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been unregulated, the effect has been 
but small and temporary. 

It has long been recognized that 
accurate forecasting of lake levels 
would enable each interest to gain 
some measure of protection against 
oncoming highs and lows which might 
be damaging. A number of studies 
to this end have been made in the 
past by leading hydraulic engineers, 
but until recently it was believed in- 
advisable to forecast lake levels more 
than one month in advance. 


First forecast issued 

In January 1952, the Corps of 
Engineers, U.S. Army, through the 
U.S. Lake Survey, which is charged 
with the Corps’ responsibilities relat- 
ing to the hydraulics and hydrology 
of the Great Lakes, issued the first 
long-range forecast of the peak levels 
which the lakes might be expected to 
reach in the summer of 1952. With 
the lakes already at levels damaging to 
shore properties, it was believed that 
even a rough estimate, based on the 


experience centered in the U.S. Lake 
Survey, would be better than no esti- 
mate atall. A forecast was therefore 
prepared by the writer, using extremes 
and averages of past  lake-level 
changes, analyses of conditions in the 
drainage basin, and long experience 
in watching the rise and fall of the 
lakes. That the ensuing actual peaks 
were as close as they were to the pre- 
dicted peaks, was perhaps fortuitous 

Following this first forecast, the 
Lake Survey engaged in an intensive 
study to develop a better basis for 
future predictions. The study is 
continuing and is expected to estab- 
lish relationships between lake levels 
and factors such as antecedent pre- 
cipitation, evaporation, and ground 
water that will permit a more precise 
analytical determination of future 
levels. However, until this study is 
completed, an interim method has 
been developed, based on statistical 
analysis of past records qualified by 
certain factors of judgment, and this 
is the method to be described here. 
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Assistant Chief, Engineering Division 
U. S. Lake Survey 
Corps of Engineers, Detroit, Mich. 


Figure 2 shows hydrographs of the 
Great Lakes on which are indicated 
the forecasts made in January 1952 
for the following summer highs, and 
predictions of future levels made by 
the statistical method to be described. 
Lake Survey gage records cover the 
period from 1860 to the present, and 
in this period several marked highs 
and lows have occurred. While the 
high levels of 1951 and 1952 were 
record or near record on all the lakes, 
they have been closely approached in 
the past and undoubtedly will be 
reached again. 

Changes in level analyzed 

Mean water-surface evaluations of 
the lakes are the result of all the fac- 
tors which either add or subtract wa- 
ter. Water is added by precipitation 
on the lake surface, tributary stream 
runoff, diversions into the lakes, 
condensation on the surface, inseep- 
age, and inflow from the lakes above. 
Water is subtracted by outflow to the 
lakes below, evaporation, diversions 
from the lakes, and outseepage. 

Analysis of past monthly average 
lake levels shows three distinct com 
ponents: (1) the general yearly ele- 
vation; (2) a seasonal component; (3) 
a residual irregularity in the monthly 
mean, here called an irregular. 

The general yearly component is 
indicated by an upward or downward 
trend in the level not due to seasonal 
factors. The rate of this movement 
and its duration are extremely un- 
certain. In 93 years of study, the 
U.S. Lake Survey has observed no 
regular cycles in the general yearly 
elevation of lake levels. 

The seasonal component is a regular 
cyclical variation of levels with a pe- 
riod of one year and a constant value 
each month for each of the Great 
Lakes. Freeze-up of tributary 
streams and storage of water by win- 
ter locking of the drainage basin 
by freezing almost invariably cause 
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FIG. 3. Typical hydrograph of monthly 
mean elevation, for Lake Michigan Huron, 
(at top) is broken up into three components 
below. This method of breaking up hydro- 
graph into components makes it possible to 
eliminate errors in extrapolating curves into 
future. 
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FIG. 4. Changes in general yearly com- 
ponent during a six-month period for Lake 
Michigan Huron foliow normal curve closely. 
Curve for normal distribution shows 12- 
month moving average. 
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FIG. 58. Curves for Lake Michigan- Huron, 
1860-1951, compare normal distribution 
with actual distribution of irregulars. 
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lake levels to reach a low point during 
the winter. Subsequent release of 
the stored water, plus generally 
heavier precipitation in the spring, 
causes the levels to reach a high point 
during the summer. The months 
in which the highs and lows occur 
vary from lake to lake and, for a given 
lake, from year to year. 

Irregularities of monthly mean lev- 
els are residual changes which cannot 
properly be classified as either general, 
yearly or seasonal changes. They 
are undoubtedly caused chiefly by 
excesses or deficiencies of precipita- 
tion as compared to the normal 
monthly pattern. But evaporation 
and ground-water movement, about 
which little is known, must also be 
considered important factors. 

The three components of monthly 
mean elevations for Lake Michigan 
Huron are shown in Fig. 3, as well as 
their total, the monthly hydrograph. 


General yearly component 

The general yearly component is 
considered well represented by a 12- 
month centered moving average of 
the monthly mean elevations. The 
12-month centered moving-average 
lake level for April 1952, for example, 
is calculated by totaling the 12 
monthly elevations from October 1951 
through September 1952 and the 
12 monthly elevations from Novem- 
ber 1951 through October 1952 and 
dividing the total by 24. Such a 
moving average removes the seasonal 
pattern entirely and the major part of 
the irregulars. The resulting data 
appear as a smooth curve oscillating 
with a varying amplitude and period. 

Changes in the general yearly com- 

ment during the six-month period 
fol yw the normal curve quite closely. 
Figure 4 shows a frequency distribu- 
tion of the six-month changes of the 
12-month moving average for Lake 
Michigan-Huron as well as a fitted 
normal distribution. A test of the 
hypothesis of normality shows that 
the actual distribution is not sig- 
nificantly different from the normal 
distribution at the 0.05 level of sig- 
nificance. The average and variance 
of the distribution are zero and 0.100 
respectively. These statistics 
measure the error made by assuming, 
for predictive purposes, that the gen- 
eral yearly component of the level 
of each lake will remain the same dur- 
ing the next six months. 


Seasonal patterns 

The seasonal pattern (see Table 1) 
of each of the Great Lakes is closely 
approximated by the average devia- 
tion of the actual elevations from the 
12-month moving average elevations 


TABLE |. Seasonal com nts of 
Great Lakes levels, 1860-1951, in ft 
Su Mich 

MontH Huron Fate ONTARIO 
Jan. 0 26 0.45 0 53 —O 64 
Feb 045 047 
Mar 0” 0 30 0 40 0 29 
Apr | 0 16 +015 +0 32 
May 0.19 +0 +0 67 
June +0 10 +0 39 +0 67 +0. 82 
July +0.31 +0 53 +0 64 +07 
Aug +0 41 +0 48 +O 44 +0.44 
Sept +O 44 +0 29 +0 16 +0 03 
Oct +0.40 +0 08 0.16 -~0.33 
Nov +0.26 014 0 42 0 57 
Dec 0.00 0 33 0 40 


for all Januaries, Februaries, Marches, 
etc. Thus for each month during the 
period of record (except the first 6 
months, and the last 6 months, be- 
cause of the mechanics of the moving- 
average technique) there is a 12- 


month moving-average value (the 
general yearly component) which 
contains no seasonal pattern. The 


difference each month between this 
value and the actual elevation is 
consequently a rough estimate of the 
seasonal value. 

These estimates differ from each 
other as a result of short irregular 
fluctuations. However their average 
(that is, the means of all 91 January 
estimates, all | February estimates, 
etc.) provides a very close approxi- 
mation to the true seasonal value 
for each month, because the process 
of averaging over a considerable pe- 
riod removes most of the irregularities. 
The reliability of the average of the 
seasonal estimates as an estimate of 
the true seasonal influence is mea- 
sured by the standard error. The 
standard error of these averages varies 
from 0.014 ft in November on Lake 
Michigan-Huron to 0.041 ft in March 
on Lake Ontario. It is highly un- 
likely that the seasonal components 
in Table I are in error by more than 
three standard errors, a very small 
amount in most instances. 

The seasonal pattern for each of the 
Great Lakes is different. Table I 
shows Lake Ontario leading the pa- 
rade of seasonal rises and falls and 
possessing the largest seasonal amp- 
litude. The other lakes follow in an 
upstream order. 

Residual irregularities 

Irregulars are the erratic, residual 
movements in the lake elevations 
which remain in the hydrograph after 
the general yearly movement (the 
12-month moving-average values) 
and average seasonal patterns have 
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been removed, that is, for each month, 


(actual mean elevation) — (12-month 
moving average value) (seasonal 
value for that month) 


Irregular = 


The irregulars are normally distrib- 
uted about a mean of zero when order- 
ing through time is neglected. A fre- 
quency distribution of the irregulars 
for January on Lake Michigan- 
Huron and a fitted normal curve 
appear in Fig. 5. According to a 
chisquare test, there is a 50-percent 
probability that a chance divergence 
between the actual and the normal dis- 
tribution will be as great or greater 
than that observed. Thus the hy- 
pothesis of normality cannot be dis- 
proved and the fit may be considered 
good. This fact is useful for predic- 
tions. Although it is impossible to 
know six months in advance the mag- 
nitude and direction of an irregular, 
it is possible to set probability con- 
fidence limits for its value. 

The actual mean elevation for any 
of the Great Lakes is thus the sum 
of three factors, two of which closely 
follow the normal distribution and 
one of which is defined as constant 
(the hypothesis of a progressive 
change in the true seasonal pattern, 
perhaps because of a gradual deforest- 
ation, has been found untenable) for 
all months with the same name. 
Thus for any month, 


Actual mean 


elevation = (general yearly component) + 


(seasonal) + (irregulars) 


Consequently, when ordering through 
time is neglected, the actual mean 
elevations for any month (that is, 
for all Januaries or all Februaries, 
etc.) will also follow the normal dis- 
tribution closely. 


Forecast in three parts 


The current method employed by 
the U. S. Lake Survey in forecasting 
future Great Lakes levels is based on 
the foregoing analysis. The forecast 
consists of three parts: (1) obtaining 
a single best estimate for the future 
level; (2) obtaining a range, centered 
on the best estimate, of sufficient 
breadth to give the desired confidence ; 
and (3) the adjustment of the above 
forecast to allow for the fact that the 
values of the general yearly movement 
are ordered through time and are not 
mutually independent. The last 
step, for want of a better name, is 
called a judgmental adjustment and 
includes such qualitative factors as 
wetness of the drainage basin, cur- 
rent movements in the general yearly 
factor, behavior of precipitation, and 
outflow regimen changes. 

The best estimate of the future level 
for each lake is made by totaling the 
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best estimate of each of the compo- 
nents in the above equation. The 
general yearly component is esti- 
mated by assuming no change in 
the approximate current value of the 
12-month moving average. Unfor- 
tunately the 12-month moving aver- 
age is always six months out of date. 
However, the current value may be 
approximated by subtracting the 
seasonal value of the current month 
from the actual mean elevation of that 
month and assuming the current ir- 
regular to be zero. The error in this 
step is measured by the variance of 
the current seasonal value and the 
variance of the assumption regarding 
the irregular. The extrapolation step 
is also subject to error measured by 
the variance of changes in the moving 
average during the predicting period. 
These errors are recognized later in 
determining a suitable range. 

The seasonal value of the forecast 
month, obtained from Table I, is 
then added to the extrapolated gen- 
eral yearly value derived as in the 
preceeding paragraph. Since the 
best estimate of the irregular influence 
is zero, the result of this step is the 
best estimate of the lake level. The 
error in this step, which also is recog- 
nized later, is measured by the vari- 
ance of the forecast seasonal and the 
variance of the forecast irregular 
(forecast of zero). 

The foregoing computation and the 
steps which follow, leading to a pre- 
diction, is illustrated most effectively 
by an actual computation. For ex- 
ample, the level which Lake Michi- 
gan-Huron is expected to reach at 
the winter low during 1953-1954 was 
predicted early in September, based 
on the mean August lake level, and 
the calculation was as follows: 


VaLue 
582 13 ft 
48 
00 


OPERATION 


Mean level, August 1953 
Less current seasonal (Table I) 
2. Less assumed current irreguler 


Extrapolated general yeariy com 

ponent 
Plus winter low seasonal 0 Ss 
Plus assumed winter low irregular 0 


Best estimate for winter low 581 12 ft 


The winter low seasonal of a given 
lake is the average of all observed 
departures of the winter low level 
from the associated 12-month moving 
average level of the lake. 

Accuracy evaluated 

The range of confidence to be ap- 
plied to the above best estimate is 
measured by the standard deviation 
of the forecast. As the standard 
deviation of the sum of a number of 
variables, it equals the square root 


of the five variances involved. Thus: 
o — 
Estimate for 
winter low 


o + + o + 


Changes 
i 


Seas 
or 
winter 
low 


Seas Irrexg 
for for 


Aug Aug 12-mo. 


aver 
The variance of the seasonals is so 
small that it is neglected. Conse- 
quently the standard deviation of the 
forecast for the 1953 winter low is: 


0.032 ft? + 0.100 + 0.013 fe = 0.880 ft 


Since the range is to be such that 
the prediction would be right about 
95 percent of the time, two standard 
deviations were added to and sub- 
tracted from the best estimate, thus 


Best estimate + 2epgs. = limits of range 
581.12 + 2 (0.380) 580.36 ft 


In September of 1953, the graph 
of the 12-month moving average of 
Lake Michigan-Huron levels tended 
to indicate a general downward trend. 
Serving to corroborate this indication 
was the deficiency of precipitation 
for the 4 weeks just preceding the 
forecast. Precipitation had been near 
or above normal during the early 
summer months but exhibited a 
steady decline toward subnormality. 
Consequently, the prediction for Lake 
Michigan-Huron was lowered to the 
following: 

Low Mtppotnt Hron 
580.4 580.9 581.4 

The above forecast, those for the 
other Great Lakes, and previous pre- 
dictions by this method are shown 
in Fig. 2. 

Unfortunately no means for quan- 
titative evaluation of the judgmental 
factors has been found to date. Cor- 
relations between lake elevations, 
ground water, precipitation, tem- 
peratures, etc., have not yet been 
established by the study; and al- 
though the study of these and other 
factors continues, predictions at the 
current stage of the study for more 
than two months im advance are , 
best made by statistical analysis of 
past levels and by totaling the three 
components of lake elevations and 
explained in the foregoing example. 

The application of statistical anal- 
ysis to the forecasting of Great 
Lakes water levels was developed un- 
der the general direction of the writer 
by Ronald S. Johnson, University of 
Michigan, statistical consultant for 
the U. S. Lake Survey. Lt. Col. 
William N. Harris is District Engi- 
neer, U. S. Lake Survey, under the 
Great Lakes Division, Corps of En 
gineers; and Col. W. P. Trower is 
Division Engineer. 
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FIELD HINTS 


On-the-spot 
photographs expedite 
Mount McKinley survey 


Complexity of Mount McKinley's slopes made designation of 
individual points onerous by sketching, but photographs taken 
by Polaroid Land camera, and developed on the spot, could be 
quickly and clearly labeled, as shown. 


BRADFORD WASHBURN 


Director, The Museum of Science, Boston, Mass. 


Tin seven years ago, precise survey- 
ing equipment had never been taken 
onto Mount McKinley in Alaska, and 
North America’s highest peak had 
never been accurately mapped. 
Since the recent war, military aircraft 
have made a number of high-altitude 
flights over this part of the Alaska 
Range, and McKinley has now been 
completely covered with stereoscopic 
vertical photographs, taken from 
more than 30,000 ft above the ground. 
Using these photographs, but with 
very little reliable ground control in 
the vicinity of the high peaks, the 
U. S. Geological Survey has recently 
published a new shaded-relief contour 
map of McKinley Park on a scale of 
1: 250,000. 

To obtain precise control for a 
large-scale map of the extremely 
rough, glaciated terrain immediately 
around Mount McKinley, now being 
compiled at Boston's Museum of 
Science, we have made a number of 


Photos were immediately stuck in angle-book 
with adhesive tape, and each observed point 
was given identifying letter or number. 
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small expeditions onto and around 
the mountain since 147. 
National Geographic Magazine, Au- 
gust 1953.) Wild T-3 and Zeiss theo- 
dolites have been used for this work, 
which has been carried out under the 
sponsorship of Dr. A. Hamilton Rice 
of New York. During 1952 and 
1953, our McKinley network was 
tied into the Alaska triangulation 
scheme by two U. S. Coast and 
Geodetic expeditions led by Lt. 
Commander Howard S. Cole. 

Aside from very heavy dependence 
on radio, air-drop, and ultra-high 
landings by ski-equipped aircraft, 
one of the unusual techniques em- 
ployed by our parties working in the 
McKinley massif has been the use of 
the Polaroid picture-in-a-minute cam- 
era up to altitudes of 12,500 ft, to 
minimize the need for field sketching 
in our angle-books. The wilderness 
around this great peak is unusually 
complex, and only a very few of the 


(See 


major neighboring peaks, ridges, and 
glaciers have yet been named. Up 
until two years ago the accurate 
identification of the features sighted 
from our survey stations required us 
to make extremely detailed pencil 
sketches in our angle-books, each 
observed point being given an identi- 
fying letter or number. Even at 
stations in the lowlands, this was 
rarely a warm and pleasant job. At 
high altitudes, the work of sketching 
and recording with numb, clumsy 
fingers was indeed a miserable assign- 
ment. 

In mountain country like this, 
where the weather is constantly 
changing and unreliable, it is most 
exasperating to have to spend the 
first half-hour (or more) at each 
station carefully making a panoramic 
sketch of the terrain to be surveyed 
particularly if the weather is rapidly 
worsening, and speedy observations 
may save repetition of a long climb 


Our surveys in McKinley area have also pioneered 
in heavy dependence on radio, air-drop, and ultra- 
high landings by ski-equipped planes. 


A 
¥ 
TRA. 
{ ~ 


with heavy packs. By keeping the 
Polaroid camera and film warm, by 
packing them next to my back in a 
rucksack, we found it possible to com- 
plete this part of our job more accu- 
rately and rapidly than ever before, 
even at stations where the air tempera- 
ture was considerably below freezing 
down to about 20 deg F. 

It took only a few minutes to ex- 
pose and develop a panorama of the 
pictures required for identification of 
all the points we were about to shoot 
with the theodolite. The pictures 
were then stuck in our angle-book with 
adhesive tape and each point labeled 
with pencil on the spot. Although 
pencil does not show up well on 
glossy prints, it embosses the paper 


slightly and these marks can be seen 
clearly in the field by tilting the print 
slightly against the light. Of course 
they are permanently inked in at 
camp in the evening. We rarely put 
names directly on the prints, but 
drew lines from the desired points to 
the margin (see illustration) where 
the designations could be written 
quickly and easily. 

Not only did this new technique 
speed up our field work and make it 
more precise, but the multiplicity of 
additional detail available in the 
photographs made it possible to take 
directions and elevations on many 
obscure points which we could never 
have identified accurately on 
sketches. Furthermore, we were able 


to start our instrument work just as 
soon as the theodolite was leveled. 
This was frequently most important, 
as the efficiency of an observer and 
recorder declines rapidly at one of 
these chilly mountain stations. The 
sooner they can get to work before the 
elements have begun to take their 
toll, the better the results will be. 

The contrast in our photographs 
could be fairly well controlled by the 
length of development. Ii we made 
a mistake, we could try again, till 
the error was corrected. Despite the 
fact that the film is not supposed to 
be used under conditions much below 
freezing, we were always able to get 
results that were satisfactory for our 
needs, 
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Sectional properties of corrugated 


sheets determined by formula 


A set of related formulas for quickly 
determining the cross-sectional 
properties of common corrugated 
sheets is here presented. With the 
cross-sectional properties known, the 
loads that corrugated sheets will carry 
as beams and columns can then be 
computed. 

The formulas include Blodgett’'s 
relation for the moment of inertia 
with a completely rigid solution for 
the computation of factor Cs. Addi- 
tional expressions have been derived 
to facilitate conversion from ordinary 
dimensions to the geometrical ratios 
on which all the relations are based. 
Use of the formulas has been greatly 
simplified by extensive calculations 
giving numerical values for the com- 
plex factors contained in the formulas. 
The factors are shown as curves. 

Corrugations used for roofing, sid- 
ing, and drainage conduits are mostly 
of the arc-and-tangent type shown in 
Fig. 1. The cross-sectional contour 
of such corrugations can be repre- 
sented by two parallel rows of evenly 
spaced and opposed arcs connected 
by tangents. This contour cannot be 
expressed by a single continuous 
mathematical formula. Such dis- 
continuity necessitates determination 
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of section properties by parts of the 
cross-section. H. B. Blodgett did 
this in 1934 for the moment of inertia 
of the arc-and-tangent corrugation 
using two non-dimensional param- 
eters (CiviL ENGINEERING, Sept. 
1934). He used the pitch-depth ratio 
K for one parameter and the radius- 
depth ratio gq for the other (Eqs. | 
and 2 respectively), to obtain the 
generalized expression for moment of 
inertia in Eq. 3. 


(1) 


(2) 


K = p/d 
q=r/d. 


I= + (3) 
Equation 3 contains the dimensional 
terms 5, t, and d for corrugated width, 
sheet thickness, and corrugation 
depth respectively. 

Factor curves in this paper are 
plotted with pitch-depth ratio as the 
independent variable at various web 
angles. Moment of inertia factors Cs 
and Cy are shown in Figs. 2 and 3 with 
Eqs. 4 and 5 respectively, on which 
they were based. 

Equations 4 and 5, as well as Eqs. 
6, 7, and 8 (which appear with Figs. 
4, 5, and 6 respectively), are expressed 


DON S. WOLFORD, A. M. ASCE 


Research Mechanical Engineer, Armco 
Stee! Corporation, Middletown, Ohio 


in terms of trigonometric functions of 
the web angle a and the ratios A and 
q. Since these quantities are based on 
dimensions measured to the mid- 
thickness of the corrugated sheet, 
they define form regardless of sheet 
thickness. The first term of Eq. 3 
gives the moment of inertia about the 
mid-thickness and the second term 
about the mid-depth or neutral axis. 
Equations 3, 4, and 5 satisfy the 
boundary condition of a flat sheet if 
the Poisson effect is neglected. How 
ever, in most corrugated sheets it is 
the second term of Eq. 3 that is im 
pertant because it varies as the square 
of the depth, and the first term be- 
comes relatively negligible. 

More extensive use of Blodgett’s 
equations for the moment of inertia 
of corrugated sheets may have been 
hindered by lack of adequate means 
for converting from the usual dimen- 
sions of corrugated sheets to the web 
angle a, in terms of which Blodgett's 
moment of inertia factors Cs and C, 
are given. Additional equations are 
presented here to facilitate conversion 
to the web angle a. 

The curves and the equations from 
which they were calculated are shown 
in Figs. 4, 5, and 6 for ratio of flat to 
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corrugated width A, ratio of radius to 
depth qg, and ratio of tangent length 
to depth m/d respectively. All the 
curves shown were based on four-place 
tables of the factors computed by 
the writer for |-deg steps of the web 
angle between 14 and 90 deg, and for 
0.1 steps of the pitch-depth ratio be- 
tween 0.1 and 10.0. While the re- 
duced curves given in this paper do 
not approach the accuracy possible 
by using the four-place tables, they 
make it possible to visualize the 
effects of pitch-depth ratio and web 
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FIG. 1. Cross section of typical arc-and. 
tangent corrugation gives symbols used. 
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FIG. 2. Factor C, is plotted against pitch- 
depth ratio at various web angles. 
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FIG. 3. Factor C, is plotted against pitch- 
depth ratio at various web angles. 
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angle on the factors Cs, Cs, A, r/d and 
m/d. 

The following example shows how 
cross-sectional properties of a corru- 
gated sheet can be determined from 
a given set of dimensions. It is 
always necessary to know /, p, and d, 
and one other of the quantities a, A, 
r, or m to determine the cross-sec- 
tional properties of the arc-and- 
tangent corrugation. 

Let the corrugation shown in Fig. | 
have a pitch of 6 in., a depth of 2 in., 
an inside radius of 1'/, in., and a 
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FIG. 4. Factor A is plotted against pitch- 
depth ratio at various web angles. 
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FIG. 5. Radius-depth ratio is plotted against 
pitch-depth ratio at various web angles. 
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FIG. 6. Tangent-depth ratio is plotted 
against pitch-depth ratio at various web 
angles. 
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thickness of 0.135 in. (10-gage steel). 
The mid-thickness radius is then 
1.125 + (0.135,/2) 1.192 in. The 
r/d factor becomes 1.192/2.000 
0.596, while pd is 6/2 = 3. Use of 
these ratios in Fig. 5 gives a web angle 
of about 45 deg. Using a = 45 deg 
and p/d 3 gives C; = 0.14, G 
0.145, 1.24, and m/d = 0.93 in 
Figs. 2, 3, 4, 5, and 6 respectively. 
The average moment of inertia per 
inch of width is 
I = + Cbd 

= (0.14 1 & 0.135) + (0.145 K 1 X 

2? & 0.135) 

= 0.00084 + 0.0783 = 0.0786 in.* 


Average section modulus per inch of 
width is 
S = (27) / (d + 

= (2 & 0.0786) / (2 + 0.135) 

= 0.0736 in? 
Average cross-sectional area per inch 
of width is 
A = = 1.24 1 & 0.135 = 0.167 


Average radius of gyration is 
p= VI/A = V0.0786/0.167 = 0.686 in. 
Length of tangent is 

d X (m/d) = 2 XK 0.93 = 1.86 in 


I, S, and A for a corrugated width } 
are obtained by multiplying the aver- 
age values of these quantities per 
inch of width by the corrugated width 
in inches. 

Although this example was selected 
with steel in mind, the methods are 
equally suitable for other materials. 

Cross-sectional properties of circle- 
are and of triangular corrugations 
can be determined by using the factor 
curves directly, since these shapes are 
special cases of the arc-and-tangent 
corrugation and define its boundaries. 
Those corrugations with outlines 
suggesting rectangles and trapezoids, 
and with corner radii connecting the 
straight elements, can also be cal- 
culated using the factors for the are- 
and-tangent corrugation by modify- 
ing the method. This is done by com- 
puting the properties of the flat crests 
and adding them to the properties of 
a hypothetical arc-and-tangent cor- 
rugation resulting from letting the 
flat crests vanish to zero. 

Although these curves can be used 
to calculate any possible combination 
of arc-and-tangent corrugation di- 
mensions, there is a minimum thick- 
ness for each corrugation below which 
local buckling and failure may occur. 

The writer acknowledges the aid 
given him by Prof. H. B. Blodgett, 
M. ASCE, by providing in 1941 his 
basic steps for the moment of inertia 
of the arc-and-tangent corrugation. 
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Stirrup spacing quickly found by slide rule 


To tHe Eprror: The following method, 
although not exact, is much simpler than 
that proposed by Jack Moyse in his article, 
“Stirrup Spacing in Beams Rapidly Deter- 
mined,” in the October issue, page 62. In 
the method here proposed, the stirrups, 
instead of being placed at the centroid of 
each area, are placed in the middle of the 
area. The results obtained are accurate 
enough for design purposes. 

For example, in Fig. 1, in (a) the stirrups 
are placed at the centroid, and in (4) in the 
middle of the area. In '/2(x/a)h, = '/, 
ah; x* = '/,a*; or x = 0.707 a. This is 
close to 0.667 a, the result obtained by 
placing the stirrups at the center of gravity. 


In the case of a trapezoid, the difference 
would be even less. 

Assuming the shear triangle divided into 
N equal areas, the stirrups thus placed will 
divide the triangle into 2 .\V equal areas 
(Fig. 2). The distance x from the right end 


to any stirrup in the mth area (that is, any 
area chosen) will be: 


2n — 11 


| Ax, = ha 


2a 2N 2 
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Now if we divide a by the square root of 
2 N by setting a on the fundamental scale 
and 2 NV opposite on the square-root scale 
(the D and B scales respectively, on the 
K. & E. slide rule), when the odd numbered 
spaces, 2n — 1, are read off on the B-scale, 
the difference between the corresponding 
values on the D-scale will be the stirrup 
spacing. 


Proof: 
Essentially what we have done is 


a 


Xn 
= -, a constant 
n 


V2N 
By reading off the odd intervals, we have 
a x V2n — 1 


= orx =a 


V2N vV2n-1 V2N 


and generally 


The actual spacing is x); — — Xs; 
a — Xy or simply the numerical 
difference between the values read off on the 
D-scale. This result can also be applied to 
a trapezoidal shear diagram by extending 
the diagram until it assumes the shape of a 
triangle. The stirrups are then spaced in- 
side the desired area 
As an example, using what may be called 
the “slide-rule spacing method,"’ see Fig. 3 


30 hips 


FIG. 3. 


Designing at the left end, = 12 in.; d = 
32 in. (by the A.C.I. code, July 25, 1951). 


The shear in concrete, V., is 
V, = 90 (12) 0.866 (32) = 30 kips 
Using */s-in. round stirrups, A, = 0.22; f, = 
20,00 = N, or number of stirrups needed 


In Fig. 4, let V, be the shear taken by the 
stirrups, and 


Area of shear diagram 
A, f, jd 
15 (15) 12 (1,000) 
2 (0.22) 20,000 (0.866) 32 


N 

12 

Set 180 in. on the D-scale and 24 in. on the 

B-scale 


D: 180) «176169160 


52 142 133 «#122 «O87 


FIG. 4. 


Space the stirrups as follows: 1 at 4 in. and 


6 at 8 in. on centers. 


Ropert A. Horr 
Graduate Student, Univ. of Minn. 
Minneapolis, Minn. 


Equation for stirrup 
spacing corrected 


To THe Eprror: Several correspondents 
have directed my attention to an error in 
my article ‘Stirrup Spacing in Beams Rap- 
idly Determined,” in the October issue. 
The equation for ¢ (page 63), which read, 
0.343 0.343 x 1 
0.22 0.22 12 
= O13 

The complete equation is 


= 0.13, should have read 


6,000 
20,000 7 


O34 
= = 0.13 


(6,000) 1 
Sp 12 A, 


0.22 12 


Jack Moyse 
Consulting Engineer 
Louisville, Ky. 


Boston Artery designed 
by two firms jointly 


To tHe Eprror: In the item on the 
Boston Aerial Highway in the December 
issue (page 86), the statement on the de 
signers of this artery in the last sentence is 
incorrect. Actually the artery was designed 
by Charles A. Maguire & Associates and 
Fay, Spofford & Thorndike, retained jointly 
as consultants by the Massachusetts De 
partment of Public Works 

Incidentally, the structure is more com 
monly referred to as the Boston Central 
Artery. 

C. A. M. ASCE 
Fay, Spofford & Thorndike 


Boston, Mass. Engineers 


4in. Jin 9 in Sin. Win 


Vin. Ilin 


ll in. 14 in 


(Vol p. 105) 61 


= 
$ 
~~. 
a" 
Bt ae 
> 
7 
a x 
| cG | V2N V3 Vi 
= 
V2n 
¥ 
| 
4° dah 
(6) 
40 kips 
Unit load = 1 kip per ft 
45 55 
7 
a 
FIG. 2. 
; 
V2n 
or,x =a 
- 


SOCIETY 
NEWS 


With successful conduct of the ASCE Atlante Convention its 
primary project for 1954, the Georgie Section is adding final 
touches to « program (see the January issue) that will appeal to « 
variety of technical interests and social tastes. On the agende 
for the Convention, which will be at the Atlenta Biltmore, 
February 17-19, are a Conference of Local Sections in the 
Southeast (with others welcome) on Monday and Tuesday of 
meeting week; « general business meeting of the Society on 
Wednesday, the 17th; « Welcoming Luncheon on Wednesday, 
with Gov. Herman E. Talmadge, of Georgie, the speaker; an 
“Icebreaker Party” on Wednesday evening; « Convention 
Luncheon on Thursday, with President Terrell the speaker; an 


inspection trip to the Buford Dam project Thursday afternoon; 
@ dinner-dence Thursday evening; Sanitary and Hydraulics 
Division luncheons on Friday; and a Student Chapter Conference, 
with technical sessions, a luncheon, and dinner dance on Friday, 
and @ tour of Southern Railway facilities in the Atlanta area on 
Saturday. In the daytime, the ladies will be off on their own, 
enjoying a program of sightseeing, luncheons, teas, and style 
shows, and evenings they will join the men for the “Icebreaker 
Party” and the dinner dence. There is still time to plan to go, 


and e card to Jack Carney, Chairman of Hotel Reservations, at the 
Atlanta Biltmore, will reserve a room. Moses E. Cox is general 
Convention chairman. 


Carl E. Beam Retires 
From ASCE Staff 


On January 15 Carl E. Beam retired as 
Assistant to the Secretary of ASCE and 
Manager of ENGINEERING after 
many years on the Society's staff. A 
graduate of the University of Washington, 
class of 1914, Mr. Beam was engaged on 
irrigation projects in eastern Washington, 
saw Army service in World War I, and 
was assistant chief engineer for the 
Washington State Reclamation Service 
before joining the ASCE headquarters 
staff as a technical editor in 1921. Later 
he became Assistant Secretary of the 
Society, in charge of Technical Division 
administration, meetings, and numerous 
other phases of Society activity. 

In May 1941, Mr. Beam was called to 
active duty as a lieutenant commander in 


the Navy's Bureau of Yards and Docks in 


Washington, D.C. During his four and a 
half years of service, he was a member of 
the Bureau's Board of Contract Awards 
and rose to the rank of captain. As As- 
sistant to the Secretary of ASCE and 
Manager of ENGINEERING since his 
return to the headquarters staff early in 
1946, Mr. Beam has been instrumental in 
modernizing and improving Crvit 
NEERING and in expanding its advertising. 
He was active in organizing the employees’ 
retirement system and has represented the 
employees on the retirement committee 
since its inception. He has also repre- 
sented the Society in its cooperative ac- 
tivities with the Associated General Con- 
tractors of America, Inc., and has super 
vised publication of a number of ASCE 
manuals, including Manual 29 on Profes- 
sional Practice for Civil Engineers. More 
recently he has been engaged on a Manual 
on Cost Control and Accounting for Civil 
Engineers 

Mr. Beam became an Associate Mem- 
ber of ASCE in 1918, and a Member in 
1928. In his retirement he has the good 
wishes of the many friends he has made in 
his work. 


ASCE Pipeline Committee 
Schedules Conference 


Pipeline construction and operation 
will be the theme of a general two-day 
conference sponsored by ASCE. The 
conference will be a part of the spring 
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meeting of the Texas Section at Mid- 
land, Tex., on April 8 and 9. Arrange- 
ments are being made by the Pipeline 
Committee of the Society's Construction 
Division 

A detailed program of subjects and 
speakers will be given in the March issue 
of Civit ENGINEERING. Extra dividends 
to those attending will be paid in the ex- 
tensive plans for entertainment and trips 
being made by the Texas Section. All 
inquiries about the program or plans to 
attend should be addressed to J. B. Spang 
ler, Secretary, Pipeline Committee, Trans- 
continental Gas Pipeline Corp., Houston, 
Tex. 


New Membership Roster 
Must Be Requested 


As announced in the January issue, the 
new ASCE Directory for 1954, contain- 
ing a roster of membership, is currently 
available for mailing to members without 
charge. Copies are distributed auto- 
matically to officers of the Society and the 
Local Sections. All others must request 
their copies by means of the coupon 
provided in the January issue (page 123), 
which is to be filled in and mailed to 
Society Headquarters. 

As in past years, the Official Register 
for 1954, containing information on ASCE 
organization, activities, and personnel, is 
being mailed to the entire membership. 
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Research in Structural 
Joint Design Reported 


Availability of the Second Progress 
Report of the Research Council on 
Riveted and Bolted Structural Joints of 
the Engineering Foundation is announced 
by the Foundation. The current 44-page 
paper-bound pamphlet contains brief re- 
ports of eight project committees of the 
Council, concerning tests to determine the 
behavior and strength of rivets and of 
high-strength bolts in structural con- 
nections. 

Free copies may be obtained from the 
American Institute of Steel Construction, 
101 Park Avenue, New York, N.Y.; 
the Industrial Fasteners Institute, 3648 
Euclid Avenue, Cleveland 15, Ohio; or 
the Association of American Railroads, 
3140 South Federal Street, Chicago 16, Ill. 

Sponsors of the Council, of which E. J. 
Ruble is chairman, are the American 
Institute of Steel Construction, Inc., 
American Iron and Steel Institute, 
American Society of Civil Engineers, 
Association of American Railroads, the 
Engineering Foundation, State of Illinois 
Division of Highways, University of 
Illinois, Industrial Fasteners Institute, 
Northwestern University, Purdue Uni- 
versity, U.S. Bureau of Public Roads, and 
the University of Washington. 


New England Sections 
Plan Regional Meeting 


A New England Regional Conference 
of Local Sections will be held at Massa- 
chusetts Institute of Technology in Cam- 
bridge on Saturday, March 20, under 
sponsorship of the New England Council. 
Arrangements call for registration at 
9:00 a.m.; a power session featuring a 
paper on water power in New England 
and two papers on the $50,000,C00 Little- 
ton Hydroelectric Development ; luncheon 
at 12:30, with a talk by President Terrell; 
two afternoon technical sessions, with 
papers on foundation design on soft 
ground and on highway finance; cocktails 
(Dutch treat) at 4:30; and dinner at 
§: 15. 

A Ladies Committee will be on hand 
to help the visiting ladies plan a trip to 
the New England Flower Show, visits to 
the various museums in the Boston area, 
or shopping trips. The ladies will join 
the men for early dinner at the M.L.T. 
Faculty Club. E. L. Cochrane, dean of 
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engineering at M.I.T., will address the 
joint group on transportation. 

Members of the four Local Sections in 
New England may make their reserva- 
tions with their local secretaries. Inter 
ested members outside the New England 
area should make reservations with 
Ernest L. Spencer, Secretary, New Eng- 
land Council ASCE, Northeastern Uni- 
versity, Boston, Mass. Hotel reserva- 
tions should be made directly with the 
hotel—Statler, Kenmore, Parker House, 
Touraine, or Sheraton-Plaza. 


1953 Index to “Civil 
Engineering” Ready 


Members wishing to incorporate the In- 
dex to Volume 23 of Civ. ENGINEERING 
in their 1953 bound volumes may obtain 
copies without charge on request to So- 
ciety headquarters. A postal card re- 
quest will be adequate. 

Single copies of the Index are sent to all 
subscribing libraries. Extra copies are 
available on request. 


Pacific Southwest Conference Planned 


Plans for the Seventh Annual Pacific 
Southwest Conference of Local Sections, 
to be held in Sacramento, April 28-May 1, 
are rapidly taking shape under the super- 
vision of R. Robinson Rowe, general 
chairman. An expansion of the former 
California Conference, the Pacific South- 
west Conference now includes the Arizona, 
Intermountain, and Hawaii Sections as 
well as the four California Sections (San 
Diego, Los Angeles, San Francisco, and 
Sacramento) originally constituting the 
conference. The Oregon Section has also 
accepted an invitation to take part in the 
conference. 

The Program Committee, headed by 
Stewart Mitchell, was the first to get busy, 
and has already had many offers and sug- 
gestions for papers, particularly from the 
San Francisco, Los Angeles, Intermoun- 
tain, and Oregon Sections, assuring an 
outstanding program of both technical 
and professional interest. Prominent on 


the program will be ASCE President 
Daniel \. Terrell. 

Of special interest will be a field excur- 
sion to nearby Folsom Dam, a Corps of 
Engineers project on the American River. 
Placement of the concrete is now well 
along, and construction will be at an in- 
teresting stage at the time of the con- 
ference. A trip is also planned to Sacra- 
mento'’s new primary sewage treatment 
plant, to be completed in the summer of 
1954. 

Walter G. Schulz, of Sacramento, is 
chairman of the Conference Interim Com- 
mittee, consisting of the 1953 presidents of 
the member Sections. Serving with him 
are Trent R. Dames, Los Angeles; Robert 
K. Fogg, San Diego; Clyde D. Gessel, 
Intermountain; Schwalen, Arizona; 
George D. Wallace, Hawaii; and J, G. 
Wright, San Francisco. J. C. Jennings 
heads the Publicity Committee, Room 
207, City Hall, Sacramento, Calif. 


\ 


Folsom Dam, a Corps of Engineers project on the American River in California, will be the 
objective of one of the field trips planned for the Pacific Southwest Conference of Sections, 


to which the Sacramento Section will be host April 28-May 1. 


This view (taken in December 


1953) shows the construction trestle going into place. 


(Vol. p. 107) 63 


4 
ie 

, 


FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


The second session of the 83rd Congress 
opened on January 6 to begin what will be 
an epoch-making session if it can resolve a 
majority of the issues before it. 


Problems Before Congress 


So many fundamental problems of 
national and international significance re- 
quire attention that the many proposals of 
specific interest to particular groups may not 
be solved. From the viewpoint of the 
professional engineer, the legislative issues 
may be considered in four general categories: 
(1) Broad national problems in which the 
engineer is interested as a citizen rather than 
specifically as an engineer; (2) reorganiza 
tion problems involving departments in- 
terested in engineering and construction 
work; (3) bills relating to the general status 
of the engineer; and (4) specific detailed 
technical operations problems 

Matters coming under the first topic, deal- 
ing with Communism, international eco- 
nomic and political activity, national 
defense and taxation will take up much of 
the time of the legislators. Engineers, 
along with other citizens, have an interest 
in and will be affected by the measures 
enacted. The engineer will act through his 
other affiliations rather than through the 
Society to express his views in this broad 
field 

Reorganization problems, some of which 
directly affect the engineering profession, 
will receive consideration. Highway con- 
struction is coming to the fore as an issue 
that will require much attention to provide 
necessary expansion if automobile trans- 
portation is to play the important role in 
our national economy that is needed to keep 
the economy growing and healthy. The 
President proposes to retain, at 2 cents per 
gal, the federal gasoline tax, which is due to 
drop to 1'/, cents on April 1. Some pro- 
posals have been made for transferring the 
federal gas-taxing authority to the states 
and transferring much greater responsibili 
ties in hiyhway construction to them 
Some of these proposals would seriously 
affect the position of the Bureau of Public 
Roads. The Society has a direct interest 
and an undoubted obligation to assist the 
Congress in resolving these problems 

The subject of water policy is still re- 
ceiving attention in several quarters. The 
EJC Water Policy Panel is ably organized 
and geared to take an active part in 
advising on legislation involving water 
policy. This panel might well serve as a 
model for the engineering and related pro- 
fessions to use in dealing with other aspects 
of reorganization problems. Niagara Falls 
power, the St. Lawrence Seaway and the 
Hell's Canyon Dam are controversial topics 
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Field Representative ASCE 


that will be debated. The President 
strongly supports the St. Lawrence Seaway. 

The Housing and Home Finance Agency 
will probably be overhauled. One of the 
principal interests of engineering and archi 
tectural societies has been in keeping the 
public works activities of this agency sepa- 
rate and distinct from other parts of its 
work. The engineering and architectural 
professions have felt that public works 
activities should not be under the Housing 
Agency at all, and that they should be kept 
entirely distinct so that they could readily 
be transferred elsewhere if the occasion arose 
For many years, housing agencies have 
attempted to capture public works activities 
and at the present time moves are being 
attempted to consolidate them with other 
activities so that it would be difficult to 
separate them. It is possible that addi- 
tional public works projects may be con- 
sidered as an antidote to a business re- 
cession. 


Measures Affecting Engineers 


Several measures relating to the status of 
the engineer may come up for consideration 
Amendments to the Taft-Hartley Act might 
involve such status in relation to collective- 
bargaining rights. The present provisions 
of the law relating to bargaining by pro- 
fessional employees will be supported by the 
engineering societies. No change in this 
provision was requested in the President's 
recent message. 

Proposals to include professional en- 
gineers under Social Security will be con- 
sidered, following recommendation by the 
President for a greatly expanded Social 
Security system. Some professional soci- 
eties strongly oppose inclusion of pro- 
fessionals. One objection is that  pro- 
fessional men seldom retire completely at 
the age of 65 and thus might have to pay in 
for many years and receive nothing from the 


ASCE MEMBERSHIP AS OF 


JANUARY &, 1954 


Members 8,497 
Associate Members 10,845 
Junior Members 
Affiliates 69 
Honorary Members . . . 45 
(January 99,1955. . . . 35,755) 


because of continued earnings. 
Government employees, in general, hope 
for a salary boost and improvement in con- 


system 


ditions. Sanitary engineers in the Army 
Medical Corps seek improved status 
Legislation like the Reed-Keogh Bill to 
provide tax-assisted pension funds will 
receive consideration only if made a part of 
a general revenue bill. A bill to allow de- 
ductions for certain educational expenses of 
professional workers will be considered. 
Certain operating problems are involved 
in proposed legislation as well as in Execu- 
tive Department regulations. The Con- 
tract Renegotiation Law expired December 
31, 1953. Its immediate renewal is being 
sought. Legislation is pending. Although 
the profession does not fully agree with the 
basic principles of a law providing for such a 
one-way revision of contracts, engineers are 
no more affected than others holding govern- 
ment contracts. An amendment proposing 
to raise the lower limit for renegotiation to 
$500,000 be supported. Certain 
measures of interest to contractors—that is, 
the bill to regulate subcontracting practices, 
and the measure to provide court review on 
decisions of contracting officers—will be 
further considered continuing last year's 
consideration of these measures 


Bidding for Professional Services 


Considerable progress has been made 
toward eliminating competitive bidding for 
professional services by agencies, and a 
further opportunity for improving the 
situation may develop in connection with 
current legislation. The laws relating to 
engaging professional services have been 
interpreted by some agencies in a manner 
unsatisfactory to the profession and con- 
trary to the intent of the laws 

Another matter arising from time to time 
is the amount of fees permitted to consult- 
ing engineers. In major bills the profession 
attempts to have a reasonable maximum 
set, though occasionally some bill relating to, 
say, the Department of Agriculture may be 
found to contain a provision for a maximum 
of $25 a day for consulting services. Many 
of these incidental bills are not seen by this 
office. However, whenever such a matter 
comes to the attention of any Local Section 
or any member, this Field Office should be 
requested to assist in correcting it. This 
comment applies equally to any other 
engineering matter that seems improper in 
any bill. 


The Administration Program 


Several of the Presidential messages al- 
ready given offer clues to the administration 
program. Other special messages will deal 
with Social Security, Housing, Grants in 
Aid, Highway Financing, Water Resources, 
and Public Lands Policy. The Budget 
message will translate the proposals of the 
other messages into proposals for dollars-and 
cents activities 


Washington, D.C. 
January 14, 1954 
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The Boord of Direction has approved the 
following report of the Society's Committee on 
Engineering Education, and each member of the 
Committee has received the Board's expression of 
appreciation for his excellent work on the report. 
The Board emphasized the obligation of practicing 
engineers and industry to employ engineering 
students during vacations. 

Section A of the ASCE Committee's report indi- 
cates disapproval of several recommendations 
contained in the preliminary report of the American 
Society for Engineering Education's Committee on 
Evaluation of Engineering Education. A summary 
of the ASEE report, which was prepared by a 42- 
man committee headed by L. E. Grinter, M. ASCE, 
follows the ASCE committee report. 


To the ASCE Board of Direction: 


A. The ASCE Committee on Engineer 
ing Education is opposed to the preliminary 
report of the American Society for Engi- 
neering Education's Committee on Evalua- 
tion of Engineering Education with par 
ticular reference to parts of the report 
which recommend (1) the establishment 
of two types of curricula—the professional 
general, and the professional-scientific 
(2) the use of a star or asterisk to indicate 
curricula which, in the opinion of the 
ECPD Education Committee, are being 
executed in a superior manner 

The committee is cognizant of the ex 
cellent work done by the ASEE Com 
mittee on Evaluation, but it feels that 
more attention must be paid to the views 
of those now engaged in the practice of 
civil engineering, those included in a 
broad segment of teachers of engineering, 
and those who utilize the services of 
engineers. 

Although the ASEE report appears to 
over-emphasize the need for men with 
a highly scientific education, the need for 
more scientific training for a selected 
group is fully recognized by the com 
mittee. Suitable students should be en- 
couraged to elect this type of program. 
It is the committee's opinion that many 
institutions in our country are adequately 

equipped now to offer more science and 
that much could be accofmplished by a 
more liberal interpretation of the purpose 
of our present curricula or by the intro 
duction of science options rather than by 
setting up new curricula 

The plan advocated by the ASEE Com 
mittee on Evaluation does not appear to 
be practical for the following reasons: 


|. The committee is unable to see 
how the proposed plan could be carried 
out without an early choice by the stu 
dent. 

2. There would appear to be serious 
difficulty in changing from one type of 
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curriculum to the other without loss of 
time. 

3. The committee feels that such a 
plan would lead to the formalizing of two 
standards of collegiate training, and that 
these two standards would inevitably be 
recognized by the public as at two levels. 

4. Many institutions would be forced 
to provide both types of curricula with 
serious resulting complications. 

5. Administration would be a most 
difficult problem. 


RECOMMENDATION 
committee believes that the recommen 
dations referred to in the first paragraph 
of this report should not be put into ef 
fect without further study and a thorough 
examination of how they may affect the 
future of the profession. Since the com 
mittee is in favor of raising the standards 
of instruction in all our engineering 
schools, it suggests that the representa 
tives of this Society on ECPD be asked 
to consider ways of raising standards 
without (1) setting up professional-general 
and professional-scientific curricula and 
without (2) using a starred list. 

B. The committee has reconsidered 
Recommendation No. III of its own 
1952-1953 report, which reads as follows: 


“The committee strongly recommends 
that the members of the American Society 
of Civil Engineers, collectively and indi- 
vidually, take a more active interest in the 
education of young engineers. Since the 
work in college at the B.S. degree level is 
placing more emphasis on the basic courses 
and less on the applied courses, the need for 
postgraduate work becomes greater as time 
goes on. Since formal education is becom 
ing less attractive because of high starting 
salaries after the B.S. degree, and postgrad- 
uate work is becoming more costly, the 
education of engineers at the higher level 
is suffering and will probably continue to 
suffer. It is therefore suggested that this 
expressed active interest, as recommended 
above, be expressed by establishing scholar- 
ships and fellowships, and by providing 
suitable summer jobs for students atid 
young faculty members 

“The committee is also concerned about 
the development of exceptional men for 
research and teaching; hence it further 
suggests that means be studied for educating 
a few such men through the doctorate level, 
even to the extent of completely financing 
such education " 


RECOMMENDATION 
committee reemphasizes the necessity for 
giving this recommendation further con 
sideration. 

The committee realizes the difficulty of 
carrving out the recommendation without 


giving tangible evidence of possible sources 
of funds. For example, attention is 
called to the desirability of continuing 
and advancing the training programs of 
certain of the railroads, and to the funds 
made available by the Bureau of Public 
Roads and several of the states, which, by 
law, must be spent for research. The 
present difficulty caused by the shortage 
of trained personnel could be improved 
by the employment of young engineers, 
under proper guidance, in research activi 
ties for the betterment of the public 
roads program. 

Sister branches of engineering, particu 
larly electrical and chemical, working 
through the major industries, have done 
much for their younger members. Civil 
Engineers should not lag too far behind. 

Since it is quite unrealistic to expect 
an inexperienced man to fill a position 
which demands a background of pre 
vious training, employers of civil engineers 
should be planning on the future. 

Giving summer employment to students 
and faculty members is a tangible means 
of manifesting interest in the objectives of 
the engineering profession, 


RECOMMENDATION |] The 
committee recommends that further con 
sideration be given to Recommendation 
No. IV of its 1952-1953 report, which 
reads as follows: 


“The committee recommends to the 
Board of Direction that the American 
Society of Civil Engineers take whatever 
steps are necessary and possible to modify 
the present method of selecting staff mem- 
bers in many engineering schools with par 
ticular reference to the practice of requiring 
that department heads have a doctor's 
degree and that other ranks have a master's 

“While the degree requirement may in 
dicate achievement along some lines, it is 
no guarantee that the applicant can qualify 
as a successful teacher. Other factors 
should be considered such as practical ex 
perience, leadership, and ability to inspire 
youth. The committee feels that practical 
experience of a high order should be recog 
nized as the equivalent of the doctor's 
degree.”’ 


Respectfully submitted: 
W.S. Evans, Sr., Chairman 
H. A. Williams 
I. W. Santry 
F. M. Dawson, Contact Member 
1953 Committee on Engineering E-ducation 


October 18, 19353 
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The ASEE Committee on Evaluation of Engineering 
Education was appointed in May 1952 by S. C. 
Hollister, M. ASCE, then president of the American 
Society for Engineering Education. The charge to 
the committee was to determine the pattern or 
patterns thot engineering education should take 
to provide the leadership that the profession must 
have 25 yeors from now. The work of this com- 
mittee over the past 18 months has been financed 
jointly by the Engineers Council for Professional 
Development and by the Engineering Foundation. 
The preliminory report |summarized below! is now 
being studied by institutional c ittees on evalua- 
tion in some 150 colleges of ineering. When 
the comments and criticisms from the educational 
institutions are received, the preliminary report 
will be revised and presented to the American 
Society for Engineering Education. 

Al the request of the ECPD Education Commit- 
tee, which is resp for rec ding accredi- 
tation of engineering curricula, the preliminary 
report not only attempts to evaluate the factors 
that contribute to high quality in engineering 
education, but also offers for consideration several 
suggestions concerning the subject of accreditation. 
These suggestions have drawn considerable criti- 
cism from educational sources. Hence, it seems well 
to point out that the suggestions on accreditation 
have not been accepted finally by the Committee 
on Evalvation, but were presented to bring forth 
discussion ond analysis by the engineering pro- 
fession. 

Of course, accreditation is the function of ECPD. 
Therefore, any di jon of accreditation by the 
ASEE Committee on Evaluation of Engineering 
Educotion con only be an expression of opinion, 
which is being clorified through the comments now 
being received. Educational recommendations 
from the final report (when accepted by the Coun- 
cil of ASEE) will be passed on to the colleges of 
engineering education. 

L. Grinter, Chairman 

ASEE Committee on Evaluation 


of Engineering Education 


As examples of the increased impor 
tance of the basic sciences in engineering 
progress, one can point out that electronic 
developments have demanded greater 
knowledge of physics from electrical en 
gineers. Such problems as continuity 
between structural members produced by 
welding and as the vibration of suspen 
sion bridges have demonstrated the need 
for greater scientific background for civil 
engineers. Mechanical engineers found 
new fields for research in heat transfer, 
fluid mechanics and, later, in jet and 
rocket propulsion. Practical metallurgy 
has changed from an art to a science 
based upon physical chemistry and phys 
ics of the solid state. The need for new 
reactor materials, new nuclear-thermal 
processes and new materials and systems 
for radiation protection add to our picture 
of the increasing influence of science upon 
engineering practice. The many develop 
ments of the past 10 to 15 years necessi- 
tate major changes in the character of 
engineering education. 
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Preliminary Report of ASEE Committee on Evaluation 
of Engineering Education Summarized 


From another direction there comes an 
even greater influence upon education 
in engineering. Since 1940 a large per 
centage of research physicists have had 
their interests reoriented toward nuclear 
problems, leaving engineers responsible 
for the continuity of research in all the 
other fields of engineering science. The 
leaders of the engineering profession 
25 years hence must be engineers who 
are at no loss in interpreting, or them- 
selves contributing to, extension of the 
fields of engineering science. Typical 
curricula of the 1910-1940 period were 
not designed with such an objective in 
mind. 


Basic Science 
all engineering curricula include mathe. 
matics, physics, and chemistry. Mathe 
matics through ordinary differential equa- 
tions seems close to a minimum essential 
for all engineers. Chemistry deserves 
increased emphasis in engineering educa- 
tion, and for a larger proportion of en 
gineers considerably more than the usual 
freshman chemistry course is necessary. 
The committee has on three occasions 
indicated its belief that modern physics, 
including nuclear and solid-state physics, 
has become an essential study in engineer 
ing. The committee, therefore, recom- 
mends greater emphasis upon basic 
science in engineering curricula, 


The basic sciences for 


Engineering Sciences. The committee 
has recognized nine important back- 
ground sciences in engineering. They 
are statics; dynamics; strength of mate- 
rials; fluid flow; thermodynamics; elec- 


trical circuits, fields and _ electronics; 
heat transfer; engineering materials: 
and physical metallurgy. All of these 


studies should be represented in curricula 
that train engineers for service in research, 
development or design, and probably no 
less than seven should be integrated into 
every curriculum that is represented as 
education for engineers. 

Analysis, Design and Engineering Sys 
tems. In all curricula except those in 
tended for training in management or 
other general professional service, studies 
in design, or in analysis leading to design, 
should occur as an integrated study over 
four successive semesters, Even the most 
general curricula should include such stud 
ies as a continuing program for at least 
two semesters. 


Non-Departmental Engineering Courses. 
The committee affirms its conviction that 
the most important broadening courses in 
engineering, are those listed as the en- 
gineering sciences, such as electrical en- 
gineering for non-electricals and heat 
engines for non-mechanicals. 


The com- 


Humanistic-Social Studies. 
mittee recognizes the importance of social 
studies and the humanities as an impor- 
tant part of an engineer's education. 
Such studies reveal the richness of human 
experience so that students may in turn 


enrich their own lives. They should 
trace the political, economic, and social 
history of mankind to give students a 
clearer perspective of our civilization 
today. They should provide inspiration 
for seeking greater knowledge and under- 
standing. They should aid the student 
to develop judgment and discrimination, 
a sense of value, and a sound personal 
philosophy. 

Since a more scientific approach to en- 
gineering education is needed it will be 
essential to improve the scientific back- 
ground of engineering faculties. An edu- 
cational background which includes the 
Ph.D. degree is the strongest evidence 
usually available to measure the probable 
usefulness in teaching and research of a 
relatively young candidate for a faculty 
position. For older persons, evidence 
of the productivity of the individual in 
creative teaching and research may be 
gaged by other criteria, and the formal 
educational background is of less sig- 
nificance 

A faculty that can be expected to pro- 
vide adequate leadership for students will 
have at least one member in five who has 
achieved professional distinction by cre- 
ative activities. Such persons will (1) be 
conducting high-grade research of an en- 
gineering or educational nature or other 
creative activity including publishing of 
good quality, (2) be engaging in consulting 
work at a creative level, (3) be exercising 
leadership in scientific, educational, and 
professional societies, or (4) preferably be 
serving in a combination of such activi- 
ties. 

A request from ECPD brought the 
Committee on Evaluation into the discus- 
sion of accreditation. For proper han- 
dling of accreditation ECPD needs im- 
proved standards for measuring the effec- 
tiveness of the educational process and 
also criteria that distinguish engineering 
curricula from those in science and from 
those in technical institutes. The Com- 
mittee on Evaluation concludes that a 
better background in mathematics, phys- 
ics and chemistry, study of the previously 
mentioned nine engineering sciences, and 
continuing study of engineering analysis 
and design, or of engineering systems, ex- 
tending through four semesters should 
distinguish an engineering curriculum in- 

tended for the training of engineers for 
professional-scientific service such as 
research, development or design. Then, 
recognizing the need for additional en- 
gineers for general professional engineer- 
ing services, the committee concludes that 
a bifurcation in engineering education is 
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the practical answer to such diverging 
functional objectives. It has, therefore, 
devised the terms professional-scientific 
education and professional-general educa- 
tion to designate the two broad functional 
objectives of engineering education. 

Professional-general education is that 
designed for producing engineers quali- 
fied (1) to serve in areas between engineer- 
ing and business, management, law, real 
estate, or agriculture, (2) between engi- 
neenng and a branch of science where the 
opportunities to apply engineering anal- 
ysis and design may be limited, and (3) be- 
tween engineering and a highly applied 
technology such as production processes, 
operation, construction, or air condition- 
ing, welding, or wood technology. 


To raise the standards of accredita- 
tion of engineering curricula without 
undue hardship, it is here recommended 
that the accreditation process be re- 
considered on the basis of a distinction 
between professional-scientific and pro 
fessional-general studies. Some institu 
tions may choose one function or the 
other for all programs; others may make 
a division of the objectives selected by 
different departments, and in large de 
partments dual curricula serving differ 
ent functions may develop. The com. 
mittee foresees difficulty in meeting within 
a four-year program its recommendations 
for an accredited professional-scientific 
engineering program plus all the special 
ized courses of the degree-granting de 


EMC to Work More Closely with 
National Manpower Group 


Closer cooperation with the Scientific 
Manpower Commission will be an im- 
portant 1954 objective of the Engineering 
Manpower Commission of Engineers Joint 
Council. In January, publication of the 
EMC Newsletter was discontinued in 
favor of a joint publication with the 
Scientific Manpower Commission, in the 
belief that such a publication will be a 
more economical and effective way of 
pursuing “basically similar programs on 
behalf of the engineering and scientific 
professions.” An important joint func- 
tion of the two groups will be that of 
catalyzing and coordinating activities “to 
the end that the recruitment, training, 
and utilization of engineers and scientists 
will be seen and handled as an integrated 
sequence of responsibilities with which the 
professional societies, industry, govern- 
ment and the public are vitally con- 
cerned.” 

As in 1953, the basic objectives of the 
Engineering Manpower Commission will 
include cooperation with industry, gov- 
ernment, and private agencies in order to 


New ECPD Report Issued 


Availability of the 21st (1953) annual 
report of the Engineers Council for Pro- 
fessional Development is announced by 
L. F. Grant, chairman. The report states 
that considerable progress has been made 
in the past year in providing counseling 
for high school boys interested in entering 
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secure better utilization of engineers; 
provision of a clearing house of informa 
tion for, and a channel of communication 
between, the profession, industry, the 
government, and others in the field; and 
maintaining an adequate flow of students 
into the engineering colleges through the 
promotion of interest in and knowledge of 
the work of the engineering profession. 

In carrying out its program, EMC will 
maintain close contact with industry, the 
engineering colleges, and with such agen- 
cies as the Office of Defense Mobilization, 
the U. S. Office of Education, the Na- 
tional Research Council, the National 
Science Association, the Armed Services 
Committee of the Congress, the American 
Council on Education, the National Man- 
power Council of Columbia University 
and with manpower committees of other 
organizations. 

T. H. Chilton will continue to serve as 
chairman of EMC during 1954, and T. A. 
Marshall, Jr., will again be executive 
secretary. M. M. Boring will be vice- 
chairman for the year. 


engineering. Such counseling is now 
available in many schools in the United 
States and Canada. Ultimately, the re- 
port notes, it is hoped to extend the pro- 
grams to every high school. In Cincinnati 
a training program for young engineers is 
functioning under the direction of Cor- 
nelius Wandmacher, A.M. ASCE, head of 
the department of civil engineering at the 


partment, but it believes that specialized 
engineering courses are of far less value 
in professional-scientific education than a 
broad background of engineering sciences 
and its application is one field of analysis 
and design. 

In order that the decision to develop 
advanced standards of accreditation may 
not unduly restrict the number of possible 
accredited curricula, the committee rec- 
ommends that a special designation be 
given to any curriculum taught by a fac 
ulty of unusual distinction where the 
program conducted by the faculty is of 
such a nature as to develop in a consider- 
able proportion of the graduates a ca 
pacity for creative technical activity or 
creative leadership in engineering. 


University of Cincinnati, with some 280 
students currently attending night classes 
in engineering. The Committee on 
Student Development is directing tts ef- 
forts to awakening university students to 
their professional responsibilities and the 
dignity of the profession. 

Also included in the report are lists of 
accredited engineering curricula and ac 
credited programs of the technical-in 
stitute type as well as the charter and 
rules of procedure, Canons of Ethics, 
Faith of the Engineer, and committee 
personnel. 

Inquiries concerning the report should 
be addressed to the Engineers Council for 
Professional Development, 33 West 39th 
Street, New York 18, N.Y. 


EJC Officers for 
1954 Appointed 


Thorndike Saville, M. ASCE, was 
named 1954 president of Engineers Joint 
Council at a meeting on January 15 
ASCE Past-President Carlton S. Proctor 
will be vice-president. The member 
societies will be represented on the 
Executive Committee by the following: 
ASCE, Carlton S. Proctor (alternate, 
G. B. Earnest); AIME, W. M. Peirce 
(alternate, H. D. Smith); ASME, F. §. 
Blackall, Jr. (alternate, E. J. Kates); 
AWWA, C. H. Capen (alternate, H. E. 
Jordan); AIEE, W. J. Barrett (alternate 
M. D. Hooven); SNAME, L. R. Sanford 
(alternate, W. L. Green); ASEE, T. 
Saville (alternate, N. W. Dougherty); 
and AIChE, C. G. Kirkbride (alternate 
S. L. Tyler). 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


New Alabama Section officers, elected 
at the Section’s two-day annual meeting 
in Mobile in December, are Wayne F. Pal 
mer, president; Arthur S. Chase, first 
vice-president; Rudolf Landberg, second 
vice-president; and James M. Tuttle, 
secretary-treasurer. More than 200 engi 
neers in the Deep South attended the meet 
ing, which featured talks on Society business 
by ASCE President Daniel V. Terrell, Vice 
President Edmund Friedman, and Director 
James A. Higgs; discussions on prestressed 
concrete by Prof. Walter Blessey, of Tulane 
University, and Wessel Panayotoff, of Pal 
mer and Baker, Inc.; and an inspection 
trip through the Hollingsworth and Whit 
ney pulp and paper plant. A highlight of 
the annual banquet was the presentation of 
life membership certificates to James H 
Childs, of Auburn, and J. Wallace Johnston 
and Richard B. Shepard, Jr., both of Bir 
mingham. The after-dinner speaker was 
}. B. Converse, of Mobile, with a talk on 
“Europe Through an Engineer's Eyes.” 


The Arizona Section is giving study to 
ways of expanding and inviting the com 
ment of members. Quarterly meetings 
have been suggested instead of the present 
semiannual meetings. In November the 
first of a series of meetings sponsored by the 
University of Arizona Student Chapter and 
attended by Section members in the Tucson 
area was initiated 


The question of the need for specialty 
boards for certification of specialists in 
various engineering fields was thoroughly 
aired by W. H. Wisely, of Champaign, at a 
meeting of the Central Illinois Section in 
Urbana on December 1. In his talk Mr. 
Wisely, who is executive secretary and editor 


of the Federation of Sewage and Industrial 
Wastes Associations, also discussed the ob- 
jectives and actions of the proposed Ameri- 
can Institute of Sanitary Engineers. J. J 
Doland, professor of hydraulic engineering 
at the University of Illinois, received his 
certificate of life membership at the meet- 
ing, and the Section officers for 1954 were 
announced. The officers are W. A. Oliver, 
president; W. E. Hanson, first vice- 
president; R. B. Peck, second vice-presi- 
dent; and W. H. Munse, secretary-treas- 
urer. 


New officers for the Central Ohio Section, 
installed at the Section’s annual meeting 
and Ladies’ Night on December 10, are L. D. 
Harrison, president; R. K. Morris, first 
vice-president; Thomas W. Singell, second 
vice-president; and Charles B. Smith, 
secretary-treasurer. Ohio's water problems 
were discussed by Robert C. Smith, chief 
geologist for the Ohio Division of Water, 
and a film, “Pipeline to the Sky,” was 
shown 


Modern methods and equipment used in 
surveying were reviewed by Prof. Robert 
T. Howe, of the University of Cincinnati, 
in the leading talk at the Cincinnati Sec- 
tion’s December meeting. The tremendous 
postwar progress in the field, especially in 
electronic equipment developments, was 
excitingly described by Professor Howe, 
who illustrated his talk with an opaque 
projector and exhibits of the equipment it- 
self. A picture of recent activities of the 
Board of Direction was given by ASCE 
Director Warren W. Parks. 


Members of the Duluth Section heard 
Dr. Darland, provost of the Duluth Branch 


New and outgoing officers of the Los Angeles Section are photographed at recent meeting. 
Shown, in usual order, are S. B. Barnes, outgoing vice-president; Gilbert Outland, treasurer 


for 1954; Walter Hollingworth, incoming vice-president; 


Sterling S. Green, president, 


C. M. Duke, who will complete a two-year term as secretary in 1954; Trent R. Dames, retiring 


president, 
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and J. S. Server, retiring vice-president. 
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J. G. Wright, 1953 president of San Francisco 
Section, and Past-President Walter Huber 
beam over a sterling silver punch bowl, 
given Mr. Huber by the Section at its annual 
meeting “in recognition of his outstanding 


service as President of ASCE in 1953." The 
technical program featured a talk by Ralph 
A. Tudor, Undersecretary of the Interior, 
who discussed the reorganization of the de- 


partment. 


of the University of Minnesota, speak on the 
construction background of the new physical 
education building on the college campus at 
the November meeting. The newly or- 
ganized Iron Range Subsection featured a 
talk on underground water supplies by 
Fred Voedich, of the Layne-Minnesota 
Co., at its November meeting. 


Both the Florida Section and the Jackson- 
ville Subsection elected new officers at their 
annual joint meeting and banquet in Jack- 
sonville on December 8. A. O. Patterson, 
of Ocala, becomes president of the Section, 
and Jack O'Brien, of St. Petersburg, vice- 
president. Byron D. Spangler, of Gaines- 
ville, was reelected secretary-treasurer. 
Subsection officers are Lewis Shields, presi- 
dent; John L. Clarke, Jr., vice-president; 
and Merle D. Geoffrion, secretary -treasurer 


President Daniel Terrell and other So- 
ciety officers addressed the Georgia Sec- 
tion's all-day annual meeting in Atlanta 
on December 5, which included a technical 
session, a reception and social hour with Mr 
and Mrs. Warren S. Mann as hosts, and a 
dinner dance. New Section officers, installed 
during the dinner, are C. E. Drummond, 
Jr., president; J. B. Wilson, vice-president ; 
and John Money, vice-president-at-large 
Burton J]. Bell was reelected secretary 
treasurer for a two-year term, 


Presentation of certificates of life mem- 
bership in ASCE was a feature of the In- 
termountain Section’s annual meeting, 
held in Salt Lake City on December 17 
Clyde Gessel was also honored —with the 
gift of a Society lapel button and words of 
praise—-for the vear he has just completed 
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Lehigh Valley Section officers are shown with Earl E. Schaffer 
(second from left) mayor of Bethlehem, Pa., and principal speaker 
at the Section’s December meeting in Bethlehem. Mr. Schaffer 
outlined the city’s projected building program, including enlarge- 
ment of the water supply and street expansion and improvement, 
to be completed in 1958. Reading, left to right, are Vice-President 
R. E. Kolm, Mayor Schaffer, Vite-President John McNeal, III, 
President Bernard Smith, and Secretary-Treasurer E. K. Mulhausen. 


as Section president. Grant K. Borg is the 
1954 Section president, and Harold W 
Chase, the new vice-president 


Public health and other engineering prob- 
lems arising in the handling of radioactive 
materials were explored at a joint meeting 
of the Iowa Section and the lowa State 
College Student Chapter held at the college 
on December 2. The speaker was Milo 
Voss, health physicist for the Atomic Re- 
search Institute at Ames 


“The Horizon of Science in Industry” 
was the subject of the featured talk at the 
Ithaca Section’s December dinner mecting, 
which was held at Elmira, N.Y., and at- 
tended by 140 members of the Steuben area 
sections of four engineering societies as well 
as by Section members. The talk was 
given by Lawrence A. Hyland, vice-presi 
dent in charge of engineering for the Bendix 
Aviation Corp 


The Los Angeles Section has formed a 
new Branch, which will be called the Desert 
Area Branch and will meet at China Lake, 
Calif. At an organizational meeting on 
November 13, the following officers were 
elected for the new group: Martin J. Snow, 
of China Lake, president; Wells O. Ab- 
bott, Independence, vice-president; and 
Irwin I. Shull, China Lake, secretary- 
treasurer. 


At its November meeting the recently 
formed Shreveport Subsection of the 
Louisiana Section discussed the type of 
program it can successfully carry out and 
other matters of operation. Its 1954 of 
ficers, unanimously elected at the meeting, 
are: W. C. Sorensen, president; Francis 
W. Grant, first vice-president; Thomas F 
Quinn, second vice-president; Val A 
Lyons, secretary; and Robert E. Gregory, 
treasurer. 


There was a large turnout of Metropolitan 
Section members for the Section’s second 
meeting of the season, on December 16, 
with precast concrete the drawing card. 
Charles S. Whitney, partner in the New 
York consulting firm of Ammann & Whit- 
ney, acted as moderator of a panel discus- 
sion that placed emphasis on the economy 
of the method and on “the higher quality 
of concrete that can be expected on a pre 
cast design.’ Taking part were experts 
Roger Corbetta, president of the Corbetta 
Construction Co.; K. P. Billner, president 
of the American Branch of Vacuum Con- 


crete, Inc.; and A. Gordon Lorimer, of 
Lorimer & Rose. The Junior Branch is ar- 
ranging another P. E. Refresher Course, 
to begin early in March in preparation for 
the June 1954 examination. The subjects 
of Economics and Practice, Hydraulics and 
Sanitary Engineering, Surveying and Struc- 
tures will be reviewed in eleven sessions. 
More information is available in the Section’s 
January Newsletter or from Prof. Milton 
Alpern, the Civil Engineering Department, 
Cooper Union, Cooper Square, New York 3, 
N.Y 


Engineering wonders of the Mid-South 
Section area, selected at the Section's 
annual meeting at Jackson, Miss., Decem- 
ber 10-12, are: (1) the Lower Mississippi 
River Control System of Levees, Bank 
Stabilization, and Channel Cutoffs; (2) 
the Yazoo River Headwater Reservoir 
System; (3) the Crump Bridge over the 
Mississippi at Memphis, Tenn.; (4) the 
Bull Shoals Dam and Reservoir Project in 
Arkansas; (5) the Arkansas Livestock Show 
Coliseum at Little Rock; (6) the Thermo- 
electric Power Station at Cleveland, Miss.; 


and (7) the Reynolds Metal Company's 
New Aluminum Plant at Gum Springs, 
Ark. Featured on the technical program 
were three excellent student papers repre- 
senting three Mid-South Chapters-—‘‘In- 
vestigation of Cold-Mix Asphaltic Concrete 
Materials," C. R. Ogden, University of 
Arkansas; “A Method of Determining the 
Air Content of Soils,” John B. McKee, 
Mississippi State College; and “Plant 
Engineering in Construction,” G. P. John- 
son, University of Mississippi. Featured 
luncheon meeting speaker was ASCE Di- 
rector E. W. Carlton who discussed the 
Society's present financial status, problems 
and possible solutions. The Section'’s new 
officers are: S. W. Chandler, Jackson, 
president; A. W. Hardy, Little Rock, vice 
president; and E. C. Meserve, Little Rock, 
secretary -treasurer 


Six civil engineers in the Mohawk-Hud- 
son Section were given their life membership 
certificates at the Section’s annual meeting 
held at Union College on December 9 
Honored were Maj. Gen. Edmund L. Daley, 
Col. Lyman R. Talbot, Ernest L. Robinson, 


Prominent on the technical program for the Fourth Annual Maine Highway Conference, 
sponsored by the Maine Section in December, are speakers representing the Maine and New 
Hampshire Highway Departments. Shown, left to right, are Sylvester L. Poor and Vinton 


A. Savage (Maine) and Richard A. Brunel and Donald Roach (New Hampshire). 


Consensus 


of the panel, which reviewed past methods of pavement design and the use being made of 
preliminary investigations in current design, was that adequate preliminary studies mean 
better highways at less cost. Exznest Sutton, a civil engineering student at the university, 
was awarded a $25 prize for the best student paper presented annually by the New England 
Road Builders Association, and Mr. Brunel received the Maine Good Roads Association's 


prize of $25 for his paper on “Highway Design in New Hampshire.” 


The registered at- 


tendance of 169, highest of any conference to date, included 56 students. 
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J. C. Stevens (left), of Portland, receives a plaque for his services to the Society as President 


in 1945 at a meeting of the Oregon Section. 


With him are Ben S. Morrow (center) a lifetime 


friend and water engineer for the City of Portland, and H. Loren Thompson, president of the 


Oregon Section. 


Mr. Stevens was prevented by illness from attending the presentation 


ceremonies at the Past-Presidents’ dinner in New York in October, when the other Past- 


Presidents received plaques. 


Edward G. Semon, John C. Brigham, 
and Charles M. Madden. Election of new 
officers resulted in the selection of George 
W. MecAlpin, president; J. Sterling Kinney, 
vice-president; Herbert J. Johnson, secre 
tary; and Holbert W. Fear, treasurer 
The speaker of the evening was Nelson 
Wells, state landseape architect, who talked 
about the esthetic treatment of highways 
in general and of the New York State Thru 
way in particular 


The Nebraska Section’s annual meeting, 
held at Lincoln on December 8, was given 
over to the election of new officers and pres 
entation of certificates of life membership 
Douglas D. Lewis is president, George R 
Bathe, senior vice-president; and George 
C. Ernst, junior vice-president. The certifi- 
cates went to David L. Erickson, Roy M 
Green, John Latenser, Jr, William J. Pro 
vaznik, Clifford Shoemaker, and Guy M 
Williams 


The Oklahoma Section was host to the 
ASCE Executive Committee for its meeting 
in Oklahoma City on January 8. At the 
close of its all-day session the Committee 
met with the Section, which was also host 
to local groups of the other EJC societies 
in the state. The joint group heard M. B. 
Cunningham, president of the American 
Water Works Association, speak on “Re 
sources for the Future.” The Executive 
Committee constituted itself a panel to 
answer all questions from the floor, and a 
lively discussion on collective bargaining 
for engineers and the unity of the profession 
followed 


In a talk on underpinning and shoring 
work, given at the Providence Section’s 
December meeting, Charles B. Spencer de- 
scribed such well known jobs as the recon- 
struction of the White House, work on the 
Leaning Tower of Pisa, and relocation of a 
in Quebec. Mr. Spencer is 


monastery 
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president of Spencer, White & Prentis, 
New York Foundation specialists. 


The current planning status of the Feather 

iver Project--a proposed $1.6 billion 
project that would bring water from the 
Feather River discharge point in the San 
Francisco Bay region southward to San 
Diego County-—-was described at the San 
Diego Section’s December meeting by Max 
Bookman, senior engineer for the Southern 
Division of the project. The project 
would involve carrying water approximately 
570 miles, and pump lift would be from sea 
level to an elevation of about 3,000 ft 
Estimated cost of the water delivered to 
San Diego would be $50 per acre-ft. George 
Edwards, first-place winner in the recent 
student paper contest at San Diego State 
College, was introduced to the Section and 
given its check for $25 


Edwin E. Rippstein was elected president 
of the St. Louis Section at its annual meet- 
ing in December. Also chosen were Clar- 
ence H. Ax and Charles F. Mac Nish, vice- 
presidents; Robert A. Smith, secretary; 
and Lawrence P. Roth, treasurer. ASCE 
Director E. W. Carlton discussed the So- 
ciety's plans for the coming year and gave 
certificates of life membership to Harland 
Bartholomew and Harry Rubey. To stim- 
ulate attendance of Junior Members at the 
dance that concluded the evening the Sec- 
tion provided free guest tickets for wives or 
dates, 


Engineering aspects of censtruction in 
Korea were discussed at the November 24 
meeting of the Tri-City Section, with Robert 
Seibert, of Galesburg, Ill, the principal 
speaker. Mr. Seibert was attached to the 
Corps of Engineers during the Korean War. 
New Tri-City officers, elected at the meet- 
ing, are L. A. Carlson, president; L. S. 
Pappmeier, vice-president; and R. F. Erick- 
son, secretary -treasurer. 


Coming Events 


Central Ohio—Mecting at the Ohio 
Union, Columbus, February 18, 6:30 p.m. 


Delaware— Meeting at Hanna's Restau- 
rant, Wilmington, Del., on February 16. 


Hawaii—All-day meeting program con- 
sisting of breakfast, technical session, 
luncheon and dinner dance, at the Queen's 
Surf, Honolulu, on March 1. For reserva- 
tions write to Mr. Donald S. Austin, Con- 
vention Chairman, Austin and Towill, Civil 
Engineers, 205 Merchant St., Honolulu. 


Metropolitan—Meeting in the Audi- 
torium of the Engineering Societies Build- 
ing, 33 West 39th St., New York, N.Y., 
on February 17, 7 p.m. Meeting of the 
Junior Branch in the ASCE Board Room on 
February 24, 7:30 p.m. 

Miami -Joint meeting of member groups 
of the Engineers’ Council of South Florida 
(substituted for regular March meeting) on 
February 25. 

Los Angeles—-Dinner meeting on Febru- 
ary 10 (reservations to be made by calling 
Secretary Martin Duke at Bradshaw 2-6161 
by February 8) followed by a talk in the 
Roger Young Auditorium. The Junior 
Forum will hold a meeting in the auditorium 
on the same date, starting at 6 p.m. The 
Junior Forum holds noon luncheons at 
downtown restaurants with the last lunch- 
eon of each month at the Engineers Club at 
the Biltmore Hotel (reservations through 
Chuck Gorham at Michigan 4211, Ext 
2410). The Section'’s Sanitary Group will 
hold a dinner meeting at the Taix French 
Restaurant, 321 E. Commercial St., Febru- 
ary 24, 6:30 p.m. 

Philadelphia—Joint meeting with the 
Central Pennsylvania Subsection and the 
newly-formed Trenton Subsection, at the 
Engineers’ Club, Philadelphia, February 9, 
7:30 p.m. Dinner at 6:00 p.m. 

Syracuse—-Meeting on March 17 to be 
addressed by President D. V. Terrell. 

West Virginia——Meeting in conjunction 
with the Engineers Week celebration, in the 
State Capitol, Charleston, February 25, 
8 p.m. 


Scheduled ASCE Conventions 


| ATLANTA CONVENTION 
Atlenta, Ga. 

Hotel Biltmore 
February 15-19, 1954 


ATLANTIC CITY CONVENTION 
Atlantic City, NJ. 
Chalfonte-Haddon Hall 
June 14-19, 1954 


NEW YORK CONVENTION 
Hotel Statier 
October 18-22 
1954 


. 
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Norfolk 


Prefers 


Concrete 


Pressure Pipe 


Since 1921, Norfolk, Virginia, has been 
specifying concrete pressure pipe for its 
water supply and distribution system. 
Over 450,000 feet of pipe is now in use. 
Diameters range from 20” to 48”. 

Still in excellent condition is the 
31,700 feet of concrete pressure pipe 
laid in 1921. There has been no necessity 
to take this pipeline out of service for any 


maintenance work; nor has the pipeline 
suffered from any trouble due to electro- 
lytic action. This pipe is now carrying 
water at the same high capacity as when 
it was installed. 

If your city wants pipe with an assured 
high-carrying capacity, decade after dec- 
ade ...if long term economy is a neces- 
sity ... then look into the advantages of 
concrete pressure pipe when you plan 
your next transmission or distribution 
lines. 


; 


Member companies manufacture 


concrete pressure pipe ASSOCI ATION 
in accordance with 
nationally recognized specifications 228 North LaSalle Street 
Chicago 1, Illinois 
WATER FOR GENERATIONS TO COME 
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NEWS BRIEFS... 


The sea breezes of Atlantic City, NJ. 
were filled with words during the recent 
annual meeting of the American Road 
Builders Association, but one thought pre 
dominated--where to get the money re- 
quired to finance the badly needed highway 
improvement program. The sessions and 
topics were many and varied, but the prob 
lem of finance permeated most discussions 

Robert M. Reindollar, reelected president 
of the ARBA, argued that a “bold, realistic 
national program of action to improve the 
country's highways is imperative.” He 
stated that, “It is urgent that the federal 
government, in cooperation with the states, 
counties and communities, continue and 
expand its aid program in the general wel- 
fare.” 

Representative Fallon, democrat of Mary- 
land and member of the House Committee 
on Public Works, endorsed as “plausible” 
the Association's proposal to treat the high- 
way problem on a long-range basis. 

Speaking of what lies ahead in the field 
of highway planning, Commissioner F. V. 
du Pont, of the Bureau of Public Roads, 
stated that “To concede for one moment that 
we have not the engineers, contractors, the 
manpower, the equipment, and the where- 
withal to solve this problem, is in my judg- 
ment juvenile, pessimistic, and unrealistic. 
The only problem is to determine to what 
extent the federal government and the state 
governments should assume the responsi- 
bility, and this decision rests with the Con- 
gress and the administration.” 

Attacking the problems of highway costs, 
the Manufacturers and Contractors Division 


ARBA Urges Bold Program to Improve Nation’s Roads 


of the ARBA sponsored a symposium on 
road equipment. Presiding were Harald 
T. Reishus, vice-president of the Interna- 
tional Harvester Co., and S. Howard S. 
Brown, president of Brown, Davis & White. 
In this symposium M. B. Garber, of the 
Thew Shovel Co., emphasized the necessity 
of projecting construction programs over 
longer criods, producing more stable mar 
kets for equipment manufacturers and, 
thereby, reducing prices of equipment 

Charles W. Smith, of the Smith Engineer- 
ing & Construction Co., another member of 
the panel, noted that the equipment market 
was agaih a buyer's market. He further 
pointed out that in today's highway con- 
struction two-thirds of the construction cost 
is invested in equipment, a significant fact 
when the cost of future highway programs 
is considered 

Steps being taken by the Corps of En- 
gineers to develop new equipment were out- 
lined by Col. C. T. Newton, chief of the 
Research and Development Division of the 
Office of the Chief of Engineers. Objec- 
tives of the program are reduction of spare 
parts, interchangeability of various manu- 
facturers’ lines, and ease and speed of 
maintenance. Many of the developments, 
Colonel Newton pointed out, find their way 
into non-military use. The fourth member 
of the panel, H. A. Radzikowski, of the U. S. 
Bureau of Public Roads, showed how the 
correlation of design and construction meth- 
ods result in reduced design and construc- 
tion costs while resulting in safer highways. 
He also outlined areas where maintenance 
equipment needs further development 


At the annual business meeting on Thurs- 
day, January 7, the present ARBA officers 
were reelected to office for the coming year 
They are: Robert M. Reindollar, consult- 
ing engineer, Baltimore, president; Charles 
M. Noble, M. ASCE, vice-president, north- 
eastern district; W. G. Pruett, vice-presi- 
dent, southern district; Julian R. Steelman, 
vice-president, central district; Harmer E 
Davis, M. ASCE, vice-president, western 
district; and Jennings Randolph, assistant 
to the president, Capital Airlines, Inc., 
treasurer. Lt. Gen. Eugene Reybold, M 
ASCE, former Chief of Army Engineers, is 
executive vice-president of the association 


International Harvester 
To Expand Its Line 


Continuing its program to round out a 
full line of equipment in the industrial 
power and earthmoving industry, the 
International Harvester Co. has made an 
agreement with the Heil Co., of Milwaukee, 
Wis., which will enable it to manufacture 
two-wheel rubber-tired industrial tractors 
for use in heavy construction work. Two 
models of such tractors are currently being 
built by the Heil Co. and, in combination 
with either scrapers or wagons, marketed 
as “Heiliners.”" They will now be sold 
through Harvester's Industrial Power 
Division under the trade name of “Inter- 
national." 


Bridge at Delaware Water Gap 


Ils Opened to Traffic 


This new four-lane bridge acrose the Delaware River at Delaware 
Water Gap, which will link the arterial highways of Pennsylvania 
and New Jersey, was officially opened to traffic on December 16 in 
ceremonies attended by the governors of the two states and other 
distinguished guests. Constructed by the Delaware River Joint 
Toll Bridge Commission at a cost of $8,276,000, the crossing is one 
of three which the Commission has completed in the upper Dela- 
ware Valley at a cost of $19,000,000. The other bridges connect 
Milford, Pa., and Montague, N.J., and Portland, Pa., and Columbia, 
N.J. The Bethlehem Stee! Co. fabricated and erected nearly 
8,500 tons of steel for the superstructures of the three bridges. 
The J. E. Greiner Co., of Baltimore, Md., were consulting engineers 
to the Joint Toll Bridge Commission, and Johnson, Drake and Piper, 
Inc., of New York, the prime contractors. 
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Labor Recommendations 
Affect Construction 


In President Eisenhower's Labor Message 
to Congress, on January 11, he made a num 
ber of legislative recommendations affect 
ing labor-management relations. Of special 
interest to engineers in the message, which 
seeks amendment to the Taft-Hartley Labor 
Law, are two recommendations that specifi- 
cally apply to the construction industry 

In discussing the provisions of the act 
against secondary boycotts, the President 
recommended that the act be clarified by 
making it explicit that concerted action 
against (1) “an employer who is perform 
ing “farmed-out"’ work for the account of 
another employer whose employees are on 
strike or (2) an employer on a construction 
project who, together with other employers, 
is engaged in work on the site of the project, 
will not be treated as a secondary boycott.” 

Recognizing that ‘Employees engaged in 
the construction, amusement, and mari 


A permanent connection for rail and high- 
way traffic between the mainland of Nova 
Scotia and Cape Breton Island will be pro- 
vided by a causeway, which is being built 
across the Strait of Canso for the Depart- 
ment of Transport of Canada and the Nova 
Scotia Department of Highways. Called 
the Canso Project, the causeway will elimi- 
nate two ferry lines across the Strait be 
tween Mulgrave and Port Hawkesbury, and 
will ultimately constitute the eastern ter- 
minus of the proposed Trans-Canada High- 
way 

The project involves three phases: a 13- 
mile Canadian National Railway diversion, 
under contract to the Modern Construction 
Co.; the construction of a lock system on the 
Cape Breton Island side, which is under con- 
tract to T. C. Gorman & Co.; and the con- 
struction of the causeway itself, under con 
tract to the Northern Construction Co. and 
J. W. Stewart Ltd 

The causeway contract involves 3,000 ft 
of rock cut along the shore and 4,000 ft of 
rock fill over the strait. It will have a 
finished top width of 80 ft, with the fill 
spreading to a width of 650 ft at the point 
of maximum depth which is 200 ft. The 
total quantity of rock required is slightly 
over 9,000,000 tons. Both sides of the 
4,000-ft section are riprapped with crane 
placed rocks, starting from a shelf exca 
vated 10 ft under water on one side and 5 ft 
on the other. 

The granitic rock required is being quar 
ried from nearby Cape Porcupine. To pro 
duce the large-size material specified for the 
fill and riprap, the coyote method of blast 
ing is used. The rock is loaded into a fleet 
of ten 34-ton rear-dump Euclid trucks 
(Model 4F FD) and two 22-ton Model STD 
Euclid trucks by two 120B Bucyrus-Erie 
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Causeway to Connect Nova Scotia and Cape Breton 


time industries have unique problems be 
cause their employment is usually casual, 
temporary, or intermittent,” the President 
recommended that, in these industries, 
“the employer be permitted to enter into a 
pre-hire contract with a union, under which 
the union will be treated initially as the 
employees’ representative for collective bar- 
gaining."" He also recommended that, in 
these industries, “the employer and the 
union be permitted to make a union shop 
contract, under which an employee, within 
seven days after the beginning of his em- 
ployment, shall become a member of the 
union.” 


Engineering Study of 
Jordan Valley Extended 


Extension of the agreement between the 
Jordan government and the United Nations 
Relief and Works Agency for Palestine 


Electric Shovels and a 2'/;cu yd Lima 
Shovel. A 4500 Manitowoc is used as a 
dragline to excavate a shelf for the riprap 
and as a crane with a four-point Owen 
Rock Grab to place the riprap. Currently 
the water crossing is about 60 percent com 
plete. The rock fill is scheduled for com 
pletion on December 31, 1954 

Design and inspection are under the 
direction of O. J. McCulloch & Co, ot 
Montreal, consultants to the Department of 
Transport. They are represented on the 
job by H. MacKenzie, as resident engineer 
W. M. Goodwin, project manager for the 
Northern Construction Co., supplied the 
material for this item 


Refugees in the Near East (UNRWA), 
under which it was agreed to reserve 
$40,000,000 for the  Yarmuk-Jordan 
Valley power and irrigation project pending 
the completion of engineering surveys, is 
announced. The original agreement, ear 
marking the funds, was signed in March 
1953, and the funds were reserved until the 
end of the year, by which time it was ex 
pected the various projects for use of the 
funds would be determined. However, in 
view of the fact that the engineering surveys 
have taken longer than anticipated, the 
Jordan government has proposed that 
UNRWA extend the agreement for another 
six months, and the agency has agreed to 
the proposal. 

The program provides for construction of a 
dam 400 ft high, across the VYarmuk River, 
which will feed two power stations, with a 
total capacity of 10,000 kw, and irrigate 
95,000 acres in the Jordan Valley below the 
confluence of the Yarmuk-Jordan rivers 
and the Dead Sea. It is estimated that 
20,000 refugee families may be rehabilitated 
by the project. 


Canso Causeway, connecting the Nova Scotia mainiand with Cape Breton Island and in- 
volving 3,000 ft of rock cut along the shore and 4,000 ft of rockfill over the strait, is about 
60 percent finished. Completion of the fill is scheduled for December 31, 1954. Location 


of the project is shown on the map. 
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Fill is prepared for building sites at the mammoth new Portsmouth, Ohio, gaseous diffusion 
plant of the Atomic Energy Commission by a team of big machines, which mix soil and rock 
in predetermined proportions. A Caterpillar D-8 Tractor, pulling a Wood Aggregate Mixer, 
handles 9,000 cu yd per 9-hr shift while moving at a speed of only 1'/, mph. Peter Kiewit 
Sons’ Co. has the construction contract on this $1.2 billion plant, which was started in 1952 


and is expected to require about four years for completion. 
When completed, the plant will be operated by the Good- 


handling the structural design. 


Giffels & Vallet, Inc., are 


year Atomic Corp., a subsidiary of the Goodyear Tire & Rubber Co. 


AEC Sphere Readied for Testing Sub Prototype 


The unique project of anchoring a 20 
story-high hollow steel sphere and readying 
it to house an atomic reactor is being com- 
pleted by the Rust Engineering Co., of Pitts 
burgh, for the Atomic Energy Commission 
on a site near Schenectady, N.Y. Like 
an egg in an egg cup, the giant 225 ft 
sphere is designed to nestle in its founda 
tion some 38 ft below ground level. Inside 
it was filled to slightly above ground level 
to provide floor space, ballast, and founda- 
tion support for the landlocked prototype of 
the Submarine Intermediate Reactor (SIR) 
for the Navy's Sea Wolf. Identified as 
SIR Mark A, the project is under the direc- 
tion of the Knolls Atomic Power Laboratory 
at Schenectady, N.Y., which is operated 
for the AEC by the General Electric Co. 


Originally the 3,850-ton steel sphere was 
suspended some 4 ft above the concrete 
saucer foundation, which is supported at 
its equator by a ring of 26 columns. Filled, 
its weight is distributed between the founda- 
tion and the columns. The huge ball was 
suspended above its bed to allow for work- 
ing and testing during construction 

The problem faced by Rust engineers was 
to pour a 3,900-cu yd cushion of concrete 
beneath the hollow ball and 28,000 tons of 
limestone fill inside it without setting up 
stresses that might break its 1-in. skin or 
distort its shape. As a solution to the 
problem, engineers poured a 3-ft layer of 
limestone inside one day and a 3-ft layer of 
concrete outside the next, allowing neither 
material to rise more than 18 in. above the 
level of the other. A chute that revolved 
around the globe's axis like the hands of a 
clock, was devised to pour concrete in build- 
ing up the foundation, which has a diameter 
of 179 ft at ground level 

All fill and structural material were 
brought into the sphere through a single 
opening. Later the opening will be sealed, 
and entry effected through two airlock en- 


This cross-section gives a detailed view oi 
placing a floor, consisting of 28,000 tons of 
crushed limestone and a 3-ft concrete top- 
ping, inside the sphere that will house the 
AEC’s new atomic submarine reactor. The 
shadowy structure in the sphere is an imagi- 
nary conception of the atomic reactor. 


trances. The limestone fill inside the globe, 
composed of crushed screening 1 in. and 
under, was compacted to a relative density 
of 95 percent. As the fill rose in the globe, 
layer by layer, mechanical handling was re- 
quired to spread it evenly over an ever- 
growing area that at floor level comprises 
22,000 sq ft. The fill will be topped with a 
concrete floor, which will be 3 ft thick under 
the nuclear reactor. The reactor will be 
enclosed in a full-size submarine hull section. 
The SIR project represents one of two 
approaches being taken to the problem of 
driving submarines by atomic energy. The 
other reactor, now under test at Arco, 
Idaho, utilizes ‘‘slower’’ neutrons than the 
‘intermediate” speed of those in the SIR 
reactor. It is identified as the STR, for 
Submarine Thermal Reactor. The Chicago 
Bridge and Iron Co. built the sphere. 


Huge Accelerator to Be 
Built at Brookhaven 


An ultra-high-energy particle accelerator 
for nuclear research will be built at the 
Brookhaven National Laboratory, with ap 
proval of the U. S. Atomic Energy Com- 
mission. An alternating gradient synchro- 
tron, the new machine will be designed to 
produce beams of protons of energies rang 
ing up to 25 billion electron volts. The 
cost of design and construction of the new 
accelerator is estimated at $20,000,000 
Design work will start soon, and completion 
of the machine in five of six years is expected. 
Once in operation, it will be available to 
scientists wishing to collaborate in Brook- 
haven research programs or to carry out 
independent programs. 

The Brookhaven National Laboratory is 
operated for the AEC by Associated Uni 
versities, Inc., a corporation formed by 
nine northeastern universities. The insti- 
tutions represented are Columbia, Cornell, 
Harvard, Johns Hopkins, Princeton, and 
Yale universities, and Massachusetts Insti- 
tute of Technology, the University of Penn 
sylvania, and the University of Rochester. 


AEC Approves Nuclear 
Power Study by TVA 


Under the terms of an agreement with 
the Atomic Energy Commission, the Ten- 
nessee Valley Authority will make a study 
of various economic and technical aspects 
of nuclear power production, similar to the 
studies under way by private industrial 
groups. All costs of the one-year study of 
the immediate and long-range possibilities 
of commercial nuclear power will be borne 
by the TVA. One of the nation’s largest 
single power producers, the T\ A is currently 
supplying a major portion of the power for 
AEC facilities as Oak Ridge, Tenn., and 
Paducah, Ky. 
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Big Machines Speed Work on AEC Portsmouth Plant 


U.S. Steel Ships First 
Ore from Venezuela 


As the climax to a nine-year program of 
exploration for new iron-ore supplies and of 
construction to develop the fabulous Cerro 
Bolivar deposit discovered in the wilds of 
Venezuela in 1947, the United States Steel 
Corp. shipped its first load of ore from the 
mine on January 11. The president of 
Venezuela and other government officials 
joined with officials of the U. S. Steel Corp., 
and its subsidiary, the Orinoco Mining Co, 
in ceremonies at Puerto Ordaz on the 
Orinoco River, where completion of the 
loading of a ship with 8,000 tons of ore was 
celebrated. The celebration included a 
huge barbecue for 5,000 employees and 
guests of the Orinoco Mining Co 

The ore, which will go to the company’s 
new Fairless Works at Morrisville, Pa., 
was brought by rail from Cerro Bolivar to 
Puerto Ordaz. From the river port the ore 
will have a 176-mile journey down a chan- 
nel in the Orinoco dredged by the company 
to the sea. Both the port and 91-mile 
railroad were built by the company as part 
of the huge construction program entailed 
in developing the deposit. The engineering 
works required to develop the project 
which represents an investment of some 
$170,000,000, are described in an article in 
the December 1953 issue (page 31) 

The company expects to ship 4,000,000 
tons of ore this year, gradually increasing the 
volume until the annual flow reaches 10,000,- 
000 tons by 1956. Capped by a 230-ft 
thickness of exceptionally high-grade ore, 
Cerro Bolivar has a proved yield of 5)0.- 
000,000 tons. 


Three Contractors to 
Build Spanish Bases 


Three joint contractors for construction 
of the air and naval bases the United States 
will build in Spain as part of its military de 
fense program (November issue, page S82) 
have been announced by the Navy Bureau 
of Yards and Docks. They are the Ray 
mond Concrete Pile Co, New Vork: the 
Walsh Construction Co., Davenport, lowa 
and Brown & Root, Houston, Tex. The 
same contractors have just completed a 
similar project in France, where the joimt 
venture was known as Construction Man- 
agement & Engineering Associates 

It is expected that the first airbases will 
be built at Zaragoza and Torrejon, north 
east of Madrid; Moron, southeast of Se- 
ville; and El Copero, on the outskirts of 
Seville. Naval facilities will be built at 
Cadiz. Though the first $50,000,000 of the 
$150,000,000 project is available, construc- 
tion will not start until! May. The Bureau 
of Yards and Docks is administering the 
program for the Air Force. 


CIVIL ENGINEERING 


February 1954 


Portable Army Bridge 


An experimental scissors-type bridge, which 
is carried and launched by a turret-less tank, 
unfolds during recent demonstration at Fort 
Belvoir, Va. Made of aluminum, the bridge 
is designed to carry loads up to 60 tons. It is 
operated hydraulically and folds back over 
the tank for carrying. Developed by the 
Army Corps of Engineers at its Fort Belvoir 
Research Laboratories, the structure is one of 
three new types of military briges designed 
to carry the heaviest Army equipment used 
by field troops. Wide World photo. 


Construction Activity Sets New Record in 1953 


Expenditures for new construction put 
in place in 1953 totaled $34.8 billion, the 
highest amount recorded in the 39 years for 
which data are available, according to 
preliminary estimates of the Building Ma- 
terials and Construction Division of the 
US. Department of Commerce and the 
U.S. Department of Labor's Bureau of 
Labor Statistics. The year was marked 
by a continued increase in most types of 
construction that had been retarded earlier 
because of war and defense needs 

Private construction was up 8 percent 
from 1952 to $23.6 billion in 1958, and public 
outlays rose 4 percent to $11.2 billion. 
New records were established for private 
spending on commercial, religious, educa- 
tional, and public-utility construction, and 
for public outlays on schools, highways, 
and sewer and water construction 

The year 1953 was at peak also in terms 
of physical volume (expenditures adjusted 
for price changes), with an indicated gain 
of almost 5 percent from 1952. 

Federal funds expended for new construc- 
tion during the year amounted to almost 
one-seventh of total outlays (private and 
public) for new work done—about the same 
proportion as in 1952 

Private spending for residential building 
rose 7 percent from 1952 to almost $12 
billion in 1953, and for the eighth con- 
secutive year exceeded total expenditures 
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for all public construction activity. Com 
mercial building, freed from the materials 
and credit limitations of previous years, 
soared to $1.8 billion in 1953-—an increase 
of 58 percent from 1952. Religious build 
ing and private school construction, each 
of which had slumped to annual expendi 
tures ranging from only $6 million to $31 
million in the war years, rose about 20 per 
cent from 1952 to peak levels of $474 mil 
lion and $425 million, respectively, in 
1958. Spending for social and. recrea- 
tional building increased 30 percent. 

The only types of private work to show 
a decline from 1952 were industrial plant 
(down slightly to $2.2 billion), farm con- 
struction, and hospital building. The lat- 
ter two categories have been declining from 
the peak levels of 1951 

The 1952-1953 rise in public construc- 
tion expenditures mostly reflected gains in 
highways, schools, federal industrial plant, 
and sewer and water construction, Over 
one-fourth ($3.2 billion) of total public 
construction expenditures in 1953 went for 
new highways. Construction of public 
schools rose almost 8 percent from 1952 
to $1.7 billion, compared with a wartime 
low of $41 million in 1944. In contrast 
public outlays of $1.8 billion for industrial 
plant (up slightly from 1952) amounted 
to just about half such outlays at peak 
expansion during World War Il. Military 
and naval construction held at about the 
same leve! as in 1952, but public spending 
for housing was 15 percent lower in 1953, 
and for new hospitals 27 percent lower 

The usual decline in construction activity 
in the closing months of the year was no 
more than seasonal in 1953, as most types 
of construction remained strong. Decem- 
ber expenditures were down 11 percent from 
November, but were 4 percent above the 
December 1952 total 


Construction expenditures for 1953 at $34.8 
billion, break 39-year record. Volume of 
construction was also at new high. Increase 
over recent years is indicated here in De- 
partment of Commerce curves. 
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Significant progress in recent months in 
the work of several committees of the 
American Society for Testing Materials in 
important fields is reported 

The sponsoring Committee on Blended 
Cement of ASTM Committee C-1 on 
Cement, at its fall meeting at Purdue Uni 
versity, accepted the report of a working 
group on a proposed specification for port- 
land pozzolan cement, prepared after many 
months of study and review by the group 
It is expected the proposed specification will 
be submitted for acceptance as a Tentative 
at the annual meeting of the ASTM in 
June 1954. Committee C4 also recom 
mended the deletion of Standard Specifica 
tion for Natural Cement (C 10-37), at the 
same time recommending the advarcement 
to Standard of the Tentative Specification 
for Natural Cement (C 10-52 T) which will 
replace the older Standard. These recom 
mendations will also be considered by the 
society in June 

Renewed activity in the field of silicate 
mortars is reported by Committee C-3 on 
Chemical Resistant Mortars. Classifica 
tion of the several types of silicate mortars 
will be made, with the subcommittee con 
centrating the development of bond, 
compressive, and tensile strength methods 
ou chemical-setting sodium silicate mortar 
The present Tentative Method of Test for 
Chemical Resistance of Hydraulic-Cement 


ASTM Committees Advance Work on Standards 


Mortars (C 267 T) was recommended for 


advancement to Standard at the first oppor 
tunity 


The Subcommittee on Hydraulic 
Mortars also will canvass the industry for 
hydraulic cement-latex 


information on 


combinations 


The preparation of a tentative specifica- 
tion for fly ash as an admixture in concrete 
took a major step forward at the fall meet- 
ing of Committee C-9 on Concrete and Con- 
crete Aggregates. In view of the changes 
in the final draft of the specification, it will 
now be necessary to rewrite the Test Method 
for Fly Ash as an Admixture for Portland 
Cement Concrete (C 311-53 T). Significant 
developments were reported in the study of 
chemical reactions of aggregates and con- 
crete, and the subcommittee dealing with 
this subject presented a draft of a proposed 
tentative method of test for potential 
volume change of cement-aggregate com- 
bination 

The last edition of “Significance of 
Tests of Concrete and Concrete Aggregates" 
(Special Technical Publication 22), spon- 
sored by Committee C-9, is exhausted, and 
the committee has accepted a proposed out- 
line for an entirely new edition, which will 
be expanded to include the significance of 
properties, as well as tests of concrete and 
concrete aggregates. It is expected the 
publication project will be completed early 
in 1955 


Photogrammetric Engineering Firm Has New Headquarters 


Below is drafting room in the new head- 
quarters for Jack Ammann Photogrammetric 
Engineers, of San Antonio, Tex. More than 
200 are employed in the company’s expanded 
quarters, consisting of a three-story and 
basement building with over 50,000 sq ft of 
working space. A pioneer in the aerial 
mapping field, the firm was the first com- 
mercial organization in the country to use 
the multiplex stereoscopic plotting equip- 
ment. Small photo shows a Kelsh Plotter, 
latest American development in the field and 
one of three types of stereoscopic plotting 
instruments used by the firm. 


Film on Hydraulics 
Research Available 


A 16-mm sound and color film, made by 
the National Bureau of Standards and de- 
scribing the general features of four sepa- 
rate hydraulics investigations, is available 
on loan to groups having a specific interest 
in hydraulics research. The experiments 
deal with the damping of standing waves, 
dam-break waves, diffusion of jets, and den- 
sity currents. Running time is about 17 
minutes. 

Information on the 
film may be obtained 
Scientific Publications, 
Standards, Washington 


availability of the 
from the Office of 
National Bureau of 
25, D.C 


1953 a Year of Records 
For Aluminum Industry 


A number of new records were set in the 
aluminum industry in 1953. On the basis 
of statistics for the first ten months, primary 
aluminum production for the year is esti 
mated at 2,500,000,000 Ib, an increase of 
about 33 percent over the 1952 production 
of 1,872,664,367 Ib. Production in 1953 
would have been still higher, had it not been 
for a power shortage in the South which 
resulted in some loss of production in that 
area during the last quarter 

The industry's expansion program moved 
ahead on schedule during the year so that 
by the end of the year its annual primary 
capacity stood at approximately 2,840,000, 
000 Ib, including about 158,000,000 Ib of 
stand-by capacity using high-cost power 
New fabricating plant construction was also 
on schedule during the year, though the 
third round of primary capacity expansion, 
which was announced late in 1952 and which 
would have brought three new producers 
into the industry, has not materialized 
This additional capacity is still under con 
sideration by the government and may be 
carried forward during the coming year 

The industry's increasing production 
eased the aluminum supply situation con- 
siderably during the year, with the result 
that more metal is available for civilian use 

than at any ‘ime since the outbreak of the 
Korean war. Aluminum users may expect 
to find more metal available in 1954 over 
and above the additional metal to be taken 
for the national stockpile. Shipments of 
aluminum products also showed large in- 
creases during 1053 
Several new alloys were introduced by the 
industry during the year. These included 
an aluminum-magnesium sheet alloy for 
general metal-working requirements, with a 
nominal magnesium content of 0.9 percent 
and a new high-strength extrusion alloy 
developed primarily for aircraft applica- 
tions and having an ultimate tensile 
strength of about 100,000 psi. 
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Tunnel helps 


clean-up job 


River 


Cooperating in the regional clean-up of the 
Ohio River, the city of Charleston, West Vir- 
ginia, cut costs on a big intercepter sewer 
project by tunneling the job with Armco Liner 
Plates. 

Sewage discharged into the Kanawha River 
will be processed through a sewage treatment 
plant that is part of the clean-up project. One 
of the first problems was that of installing inter- 
cepter sewers about 25 feet deep under two 
heavily traveled streets. Open cutting would 
have torn up sidewalks and pavements, dis- 
rupted traffic and business. Economy and 
convenience were prime considerations in tun- 
neling with Armco Liner Plates. Tunnels were 
driven in both directions from shafts sunk 
every 400 feet. The tunnel required almost 
4.000 feet of 12-gage, 48-inch diameter Armco 
Liner Plates. As the tunnel was completed the 
Armco Liner Plate used in the shafts was sal- 
vaged for reuse. 

You. too, may benefit by using Armco Liner 
Plates as a solution to your own sewer prob- 
lems. They are ideal for tunnels, shafts, cais- 
sons, conduits, underpasses. aggregate bins and 
for lining existing failing structures. Write for 
details. Armco Drainage & Metal Products, 
Inc.. 1894 Curtis Street. Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. In 
Canada: write Guelph, Ontario. Export: The 
Armco International Corporation, Dump cart on rails hauls out dirt as Armco Plates are assembled 


ARMCO LINER PLATES 
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Wharf and Bulkhead Shed 
To Replace New York Piers 


The Port of New York Authority has been 
authorized by the city to build a $1,300,000 
marginal wharf and bulkhead shed to re 
place Piers 78 and 79 on the North River 
between 38 and 40th Streets. Pier 78 
lies in the path of the Third Tube of the 
Lincoln Tunnel, now under construction 
Pier 79 was removed when the first two tubes 
of the tunnel were built several years ago 

The new marginal wharf will be 450 ft 
long and 110 ft wide, with a pile-supported 
concrete deck. It will include a one-story, 
steel-frame shed, with protective metal 
siding and cargo doors on the river and 
shore sides. Designed as a replacement for 
the existing Pier 78, which now handles all 
types of freight by carfloat and lighter, the 
wharf may also be of future use as a head 
house or bulkhead shed for possible finger 
pier construction by the city 


Chamber of Commerce 
Urges More Toll Roads 


Construction of more toll roads was called 
a practical answer to the problem of ‘taking 
the bumps out of America's highways with 
out flattening the taxpayers” at the recent 
National Conference on Highway Financing 
in Washington, D.C., sponsored by the 
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Japanese Dike Destroyed by Typhoon 


Breaks in the sea wall near Matsusaka, Japan, caused by waves 
and high tide during last summer's severe typhoon, are shown in the 
large photo taken by John C. King, A.M. ASCE, chief engineer for 
the Prepakt Concrete Co., on a recent visit to Japan. These dikes 
are sand and dirt-filled ridges protected on the seaward side by a 
concrete and concrete-filled masonry blanket, and covered on the 
top and rear only by grass, weeds, and a few trees, which offered 


Chamber of Commerce of the United States 

Charles L. Dearing, Deputy Undersecre- 
tary of Commerce for Transportation, fore- 
cast that within ten years approximately 
one-third of the total rural area of the 
38,000-mile interstate highway system can 
be brought up to par by means of wholly 
self-liquidating toll projects. He estimated 
that such projects could accommodate about 
half the rural traffic using the interstate 
system. Further in the event of recession, 
these same toll projects would create many 
thousands of new jobs, he said. “Toll 
roads have been far more successful than the 
experts forecast,”’ the Chamber points out. 
‘Motorists have shown they are willing to 
pay premium prices to drive on premium 
roads.” 

While the conference was called to discuss 
the broad subject of highway financing, 
much of the discussion centered about the 
subject of federal aid, especially the income 
from the two-cent federal gas tax. Walter 
|. Kohler, governor of Wisconsin, opened 
the debate with a proposal of the recent 
Conference of Governors that the tax be 
turned over to the states. In the panel dis 
cussion that followed Rep. J. Harry Mc- 
Gregor, chairman of the House Subcom 
mittee on Roads, was one of several speakers 
opposing this stand. He strongly advo 
cated retention of the federal gas tax. Get- 
ting rid of the tax, he said, “would auto 
matically do away with the Bureau of 
Public Roads with all its coordinating ac- 
tivities.” 

The attendance of more than 400 in- 
cluded state and federal officials, representa- 
tives of the transport and highway construc- 
tion industries, and members of Congress. 


little resistance to washing. The vertical view shows workmen mak- 
ing temporary repairs with sand-filled bags stacked and wired 
together. The bags are made of rice-straw matting. Such a wall, 
though not watertight, will keep the high tides out. 
repairs will soon be made in the form of a well-founded, sloping 
concrete seaward wall with wave deflector at the top plus concrete 


or masonry paving over the top and rear. 


Turnpike Officials 
Pian for the Future 


As a first step toward establishing stand- 
ards of uniformity that will assure maxi- 
mum safety on the toll roads now in use and 
those being planned, officials of three turn- 
pikes—-Pennsylvania, New Jersey, and 
Ohio—tmet recently at Harrisburg, Pa., to 
discuss subjects relating to the safe opera- 
tion of motor cargo vehicles on their super- 
highways. T. J. Evans, chairman of the 
Pennsylvania Turnpike Commission, wel- 
comed the officials among them Charles M 
Noble, M. ASCE, chief engineer for the New 
Jersey Turnpike, and J. Gordon McKay, 
and T. J. Kauer, M. ASCE, member and 
chief engineer of the Ohio Turnpike Com 
mission 

David E. Watson, member of the Penn- 
sylvania Turnpike Commission and pre 
siding officer, deplored the ‘complete lack 
of uniform codes, rules, and regulations with 
respect to what are considered highly desir- 
able and necessary uniform standards.” 
During the past few years, he said, ‘the 
Commission has conducted surveys and stud 
ies in the hope that it will be able to arrive 
at conformity with the Pennsylvania Motor 
Vehicles Code, the rules and regulations 
of the Pennsylvania Public Utility Com- 
mission, and the rules and regulations of the 
Interstate Commerce Commission."" How 
ever, he said, the Turnpike did not see fit 
to enact or promulgate such a code until the 
other two commissions were advised of its 
intention and given an opportunity to dis- 
cuss it, 


Permanent 
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building speed 
Wide economy 


Durable 
construction 


Clues to a better road 


® For a better road . . . a smooth, glare- makes the haul to your job a short one. 

free, safe road . . . asphalt construction offers Prompt, reliable shipments eliminate work 

important advantages to road builders. at a minimum. 
H j i : = tandar i sphalt Representatives are 

situated throughout the Midwest to give you 

rapid setting of asphalt paving all help on-the-spot” service. Phone you local 

speed read construction ak“ Standard Oil office. Or, write: Standard Oil 
= $ . Co., 910 So. Michigan Ave., Chicago 80, Ill. 

Wide economy. Faster jobs mean fewer 

man-hours and lower labor costs. Because 

local aggregate can be used, material costs 

are lower. Maintenance of asphalt roads 

takes a minimum of time, labor, and 

materials. 


Durable construction. Asphalt and heavy 
aggregate, mixed, make strong road founda- 
tions. Top courses of asphalt, stone, and sand 
present long-wearing, waterproof surfaces. 

You add further to those road building 
advantages by using Standard Oil asphalt. 
With five asphalt-producing refineries lo- 
cated throughout the Midwest, Standard Oil 


STANDARD OIL COMPANY (Indiana) 
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able blade runner. 


Cabinet Gorge Plant Has Highest 


The Washington Water Power Company's Cabinet Gorge hydro- 
electric plant on the Clark River in northern Idaho has two firsts to 
it is the highest head installation of propeller-type tur- 
bines in the United States, and has the longest penstocks ever used 
with this type of turbine. The installation consists of four Baldwin- 
Lima-Hamilton Corp. propeller turbines rated at 70,500 hp, 120 
rpm under 90-ft effective head. Maximum head will be 105 ft, at 
which the turbines will develop 85,000 hp. Three of the turbines 
are of the fixed-blade propeller type, and the fourth has an adijust- 
The latter type will handle the system load 
swings, while the fixed-blade turbines operate on base load at 
maximum efficiency. The first unit went into commercial operation 
in September 1952, and the last in August 1953. 


Head Propeller Turbines 
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R. ROBINSON ROWE, M. ASCE 


* 


“Thanks, Professor Neare, for the 
vacation,”’ beamed Joe Kerr 
“What vacation?” 

“Xmas vacation without a problem” 
You thot you gave us one on the hydromag 
netic spherometer at the December meet 
ing, but here's my tabulation of the data 
showing that you forgot to give cither the 
magnetic or suspender tension for the third 


position : 


No, H N M S 
1 12 12 0 Ww 
2 14.5 8.5 0 0 
3 28 3 ? ? 


Not having data to compute the effective 
specific gravity of the sphere, I answered the 
other question which you said you might 
have asked: when the magnet is switched 
off, the sphere pops out like a slung shot.” 

“Oh it does, does it!" jeered Cal Klater 
“I'll spike that after I tell Noah the answer 
and how I got it. Since the volume of a 


spherical segment is h%3r—A), the 6-in 
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immersion of the sphere as the stage rose 
2.5 in. in the cylinder reduces to: 


= 6%3r — 6) (1) 
72r = 144 (2) 
72R — = — — R) . (3) 


So, unless R is in the range 2.4 to 12, Eq 
(3) will be negative, r>R, and the sphere 
won't fit inside the cylinder. That defines 
the third position; H] — N = 25, the sphere 
must be entirely submerged. Specific grav 
ity can be computed from the ratio of 
buoyant to full displacement, 


sg. = (14.5 — 12)/(28 — 12) = 5/32 (4) 
which is my answer.” 
“Exactly! ejaculated the Professor, 


Sere 
“Just a moment,” begged Cal, “while I 


unpop Joe's popgun. 
tion is 


M 


FIG. 1. The hydromagnetic spherometer 


was a tighter fit than this. 
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The final volume rela- 


l6rR? = — 2r) (5) 
12R? = r* . (6) 
which combines with (2) to give 
5r? — S64r + 1728 = 0. (7) 
r = 12,205 0r —14.05 . (8) 


The last two roots are spurious, sor = 12. 
From (6), R = 12 as well, so the bullet in 
Joe's popgun is a friction-bound vapor- 
locked dud.” 

“Practically,"’ agreed Professor Neare, 
“tho elasticity of sphere and cylinder will 
allow a slow rebalancing. Things will 
happen faster in our next, which involves 
triple pursuit. 

“In VYawaraf, the yawar preys on the 

awara, the awara on the waraf, and the 
waraf on the yawar. The biological bal- 
ance is close, since each species can run a 
mile a minute and find its prey two miles 
away. One morning when a yawar, an 
awara and a waraf out hunting each smelled 
breakfast at 6:00, each rushed his prey 
at top speed, and, the race ending in a triple 
tie, each swallowed as he was swallowed, 
and all disappeared. What time was break 
fast?” 
[Cal Klaters by the dozen: Stoop (John L.) 
Nagle, Richard Jenney, Flo Ridan (Charles 
G. Edson), lenor Antenuff (Paul Hartman), 
Don'T (Don Thayer), Old Cut’n'try (Warner 
Harwood), O’Kay (Otte Koch), Jerald N 
Christiansen, GI ( Morton) Raff, Del Awarian 
(G. N. Hyland), Homer W. Woodbury, 
Sauer Doe ( Marvin Larson), and Gor Blimey 
(Gordon V. Kibblewhite). The Vawaraf 
breakfast sprang from a suggestion by Joseph 
M. Brandstetter, Also acknowledged are 
Rudolph Meyer's and Julian Hinds’ solution 
of November's cockeyed cube.) 
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FROM THE GURLEY MAILBAG: 


A few tips on better instrument operation 


—suggested by readers of “The Surveyor’s Notebook” 


transit telescope 
tilted to agree 
with final grade 


On a light grade, the telescope on the level 
can be tilted to set such a grade, by using 
your leveling screws. (This tip, illustrated 
above, has been sent in more frequently than 
any other to “The Surveyor’s Notebook.” ) 

A hand level is very useful for checking in- 

strument set-up elevation, particularly on 


steep grades. 


When leveling, it is a good idea to have a 
pair of leveling screws oriented in the direc- 
tion of the run. Any slight re-leveling can then 
be done with only one pair of leveling screws. 

In making a sidehill set-up, the bottom plate 
can be kept nearly level by placing two legs 
downhill and one uphill. As a further sugges- 
tion, some engineers add one extension leg to 


their stiff-legged tripod to ease adjustment. 
* 


To be certain that all backlash has been 
taken out of upper or lower tangent and 
spring, lightly tap the edge of the plate with 
the index finger when making a setting. 

* 

Since the telescope level is usually about 
three times as sensitive as the plate level, it is 
suggested that the telescope level be used for 
accurate leveling of the transit. 


A freshly chalked string appears to “shine” 
when sighted under conditions of hazy light- 
ing, and is said to be more easily seen through 
a telescope than is a new white line. It is a 
good trick for use in heavy woods, on long 
sights against clothes of neutral hues or under 
other difficult conditions. Chalk can be given 
to each man carrying a plumb bob, with instruc- 
tions to chalk the plumb line each morning. 

It is suggested that the telescope be used in 

the inverted position frequently to avoid un- 


even axle bearing wear. 
* * 


“The Surveyor’s Notebook” collection is 

packed with many valuable field tips like 

veying problems and 

a their solutions. More 

than 37,000 engineers 

and surveyors are find- 

ing these reports help- 

ful. Write for your free 
copy of Series 2, 


Gurley suggests...Covered Glass Reticles 
on Gurley transits and levels. You will be 
able to clean your 

reticle without the 

danger of destroy- 

ing the tine lines. 

With the Gurley 

Covered Glass Ret- 

icle, any dust which 

may drop on the 

surface of the glass 

will not be in the 

focal plane of the 

crosslines. There can be no effect of a 
“spotted” reticle. See your dealer, or write 
directly to Gurley for further details. 


wer. € 


W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper ond Textile Testing Instruments, Reticle 


Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 
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DECEASED 


James Wendell Adams (A.M. ‘30)), age 
57, consulting civil engineer of New York 
City and Mineola, L.l., who worked on 
the design and construction of many large 
airports, died at his home at Hempstead, 
L.t., on December 15. Following gradua 
tion from Rensselaer Polytechnic Institute 
in 1025, Mr. Adams was connected with the 
Foundation Co, of New York, and the 
Borough of Mountain Lakes, N.J. From 
1020 to 1045 he was chief engineer of the 
airport division of Curtiss-Wright Air Ter 
minals, Inc., and from 1045 to 1047 chief 
engineer and consultant on airports to 
MecLaughlin-Carr Associates, both of New 
York. His assignments included the design 
and construction of airports at Presque 
Isle, Me, Nashville, Tenn, Tripoli, North 
Africa, and for Suffolk County, Long Island 


Curtis Gordon Bradfield (M. ‘45), age 
49, since 1045 public works oflicer for the 
U.S. Coast Guard at Baltimore, Md, died 
in that city on November 30 
Mr. Bradfield joined the Coast Guard in 
1038 as senior civil engineer. Earlier he 
had been with the Baltimore & Ohio Rail- 
road Co., the H. K. Ferguson Co., and the 
Western Electric Co, and was in private 
practice for five years. He attended the 
Baltimore Polytechnic Institute 


at his home 


Duncan McEvoy Campbell ( M.'46), age 50, 
since 1030 chief engineer of the Cook County 
(1) Highway Department, died in Chicago 
on November 24. Mr. Campbell had been 
with the department since 1917 except for a 
year in the Army during World Warl. He 
was a graduate of the University of Ilinois 


Fredrick Julius Cellarius (M. '12), age 47, 
president of the F. J. Cellarius Engineering 
Co, of Dayton, Ohio, and alumnus of Ohio 
State University, died on March 28. En 
gaged in private practice since 1012, Mr 
Cellarius had devoted most of his time to 
municipal engineering. His early positions 
included those of assistant city engineer of 
Dayton (1804-1008); city engineer (1008S 
1912); member of the Board of Park Com 
missioners (1012 1014); and a member and 
president of the City Plan Board of Dayton 
(1096-1048) Active in professional affairs, 
he was president of ASCE’s Dayton Section 
and was the Section’s first life member 


Dean John Converse (].M. ‘47), age 32, 
lieutenant, died in an accident 
while fying aboard the USS. Rendova on 
December 3. A resident of St. Paul, Minn, 
Mr. Converse worked for a local firm, the 
Banister Engineering Co, before he was 
called to duty. He received the bachelor 


of civil engineering degree from the Uni 
versity of Minnesota in 1047 
Harry Westbrook DeGraff (M. ‘15), age 


76, since 1045 retired engineer of Amster 
dam, N_Y., died in that city on September 
28. A graduate of Union College, Mr 
DeGraff entered the Department of the 
State Engineer at Albany, N.Y., in 1806 and 
served as deputy state engineer in 1909 and 
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1910. He then began his long association 
(1911-1945) with the American Pipe & 
Construction Co., Philadelphia, Pa., holding 
at various times the positions of engineer, 
field manager, superintendent and general 
manager 


John Frank Fucik ( M. '37), age 68, assist- 
ant engineer with the city of Chicago, Il, 
died there in December 1953. Mr. Fucik had 
served the city without interruption for 46 
years. He was a civil engineering graduate 
of the University of Illinois, class of 1906 


Elwood Campbell Kent ‘4%), age 
28, first lieutenant in the Air National Guard 
and a veteran of World War II, was killed in 
a jet plane crash near 
Atlanta, Ga., on De 
cember 6. Since 
graduating from the 
Georgia Institute of 
Technology in 1949, 
Lieutenant Kent had 
been employed by the 
Virginia Department 
of Highways, the 
South Atlantic Divi- 
sion of the Corps of 
Engineers at Atlanta, 
and Robert and Co, 
Associates, Architects 
and Engineers. He was a licensed profes 
sional engineer in the states of Georgia and 
Virginia 


Everett Hamilton Hatch (A.M. '11), age 
73, connected with the Walsh Construction 
Co, on projects throughout the United 
States, for 20-year period, died in Oakland, 
Calif, on December 14 Projects with 
which he had been connected include the 
Queens-Midtown Tunnel, the Delaware 
Aqueduct, Fort Peck Dam diversion tun 
nels, and several tunnels for the Pacific 
Gas & Electric Co, in California. Before 
joining the Walsh firm, he worked for PG & 
E, the British Columbia Electric Co, and 
the city of San Francisco. Mr. Hatch was 
an alumnus of Stanford University, class of 
1008 


Judson Clifford Heindel (AM. ‘41), age 
58, structural engineer in the Power En 
gineering and Construction Division of 
the Tennessee Valley Authority, at Chatta 
nooga, Tenn, died on November 27. Con 
nected with the TVA since 1937, Mr. Hein 
del was formerly employed by the New York 
Power & Light Corp., Albany; the General 
Electric Co, Schenectady; the Southern 
Enginecring Co, Charlotte, the 
Koppers Co, Pittsburgh; and the city of 
Birmingham, Ala. Mr. Heindel was an 
alumnus of Union College 


Henry Atkinson Holdrege (A.M. ‘(4), 
age 70, retired engineer of Omaha, Nebr., 
died on July 17. Prior to his retirement in 
1038, Mr. Holdrege was associated with the 
Chicago Telephone Co, the Omaha Elec- 
tric Light & Power Co., and the Nebraska 
Power Co. He was an alumnus of the Mas 
sachusetts Institute of Technology, class 
of 1895 


Clifton Stewart Humphreys (M, ‘I()), 
age 85, since 1911 hydraulic and civil en 
gineering consultant of Madison, Me., died 


in that city on December 23. From 1899 to 
1910 Mr. Humphreys was a member of the 
firm, Snow and Humphreys, Engineers, of 
Boston and Madison. He was an alumnus 
of Dartmouth College 


Stuart Wilson Jackson (M. '17), age 72, 
who retired in 1950 as district engineer for 
the Pennsylvania State Department of 
Highways after 45 years of continuous serv- 
recently His home was at 
In his capacity as district 
engineer at Franklin —a post which he held 
from 1939 until his retirement—-Mr. Jack- 
son was in charge of highway work in six 
He was a graduate of Allegheny 


ice, died 
Franklin, Pa 


counties 
College 


Joseph Alexander Jordan (M. ‘47), age 
57, who was last engaged as a civil engineer 
with Knappen, Tippetts, Abbett, McCar- 
thy, in Rangoon, Burma, died on November 
30. Mr. Jordan had been with the Kuljian 
Corp., and Alvin Albinoe, Inc., of Washing 
ton, D.C.; and the Candeloro Construction 
Corp., Healy-Giardino, Inc., and the Fisher- 
Blake Co., all of New York, on projects 
throughout the world. He had also been 
associated with Hugh Lee Kirby as consult 
ant on railroad construction in Wyoming 
and Montana 


John Stephen Macdonald (M. '27), age 
60), vice-president of the Walsh Construction 
Co., of Davenport, lowa, and New York, 
died in Bronxville, N.Y., on January 1. A 
graduate of Dartmouth College and the 
Thayer School of Engineering there, Mr 
Macdonald joined the construction firm of 
Patrick McGovern, Inc, Boston, in 1914, 
advancing to chief engineer and vice-presi 
dent by 1928. In 1936 he became chief 
engineer of the Walsh Construction Co. Mr 
Macdonald was in charge of construction of 
the Queens Midtown Tunnel, the subway 
tunnels under the East River at 53rd and 
60th streets, and several jobs connected with 
the New Delaware water-supply sys 
tem, near Catskill, N.Y 


Elmer Andrew Nelson (AM. ‘20), age 
52, civil engineer with the U.S. Air Force, 
Washington, D.C. died at Takoma Park, 


Md, on November 25. In government 
service since 1934, Mr. Nelson had been 
a structural engineer and consultant for 


the Treasury Department and coordinator 
and chief of estimates and specifications for 
the Construction Division, at the Army 
Air Force's Pentagén headquarters. Pre 
viously he worked for the National Fire 
proofing Corp., in Pittsburgh, and Chicago 
He was a 1023 graduate of the University 
of Minnesota 


Tom William Osgood (AM. ‘12), age 
2, retired engineer of Los Angeles, Calif., 
died on February 20, 1953. Early in his 
career, Mr. Osgood was city engineer of 
Medford, Oreg., and then maintained «a 
private practice there for cight years 
Engaged in the California state service for 
20 years, he was construction engineer and 
assistant superintendent in the Department 
of Safety of the Industrial Accident Com 
mission (1917-1983) and chief safety en 
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gineer for the Metropolitan Water District 
of Southern California (1933-1938). Be- 
fore retiring in 1943 he had also worked for 
the Bates & Rogers Construction Corp. 
Chicago, and the Pennsylvania Turnpike 
Commission. Mr. Osgood studied at the 
North Dakota State Agricultural College 
and the Massachusetts Institute of Tech- 
nology 


George Edmond Russell (M. '25), age 
75, professor emeritus of hydraulics at the 
Massachusetts Institute of Technology, died 
at Lexington, Mass., on December 11. Dr 
Russell retired in 1943, but continued to 
teach during the war years. He had been a 
member of the M.L.T. faculty since 1905, 
attaining the rank of professor in 1921 
The author of a textbook on hydraulics, 
Dr. Russell served as water supply consult- 
ant for several communities and state com- 
missions. He held the bachelor of science 
degree from M.L.T. 


Lloyd Winfield Strayer (M. 51), age 67, 
consulting engineer of New Castle, Pa, 
since his retirement in December 1950 as 
chief civil engineer of the Pittsburgh Lime 
stone Corp., following 30 years of service, 
died on September 23. At the time of his 
death he was consultant for the Michigan 
Limestone & Chemical Co. For ten years 
prior to his association with the Pittsburgh 
Limestone Corp., Mr. Strayer was in the 
maintenance-of-way department of the 
Baltimore & Ohio Railroad at New Castle 
He was an alumnus of Purdue University 


Marney Ben Willey (M. '48), age 58, for 
the past nine years chief engineer of J. Ray 
McDermott and Co., Inc, Harvey, La, 
died in New Orleans on November 28 
Mr. Willey was employed by the Shell Oil 
Co., from 1932 to 1943, and for a brief pe- 
riod had a consulting practice at Lake 
Charles. Mr. Willey was one of the pioneer 
designers of a platform for holding off-shore 
oil-drilling rigs. He was a graduate of the 
State University of lowa. 


Frank Arner Windes (M. '26), retired en- 
gineer of Winnetka, Ill, died on June 7. He 
was a graduate of the University of Michi 
gan, class of 1893. Mr. Windes was presi- 
dent of Windes & Marsh from 1909 to 
1943. From 1899 to 1926 he also served 
as city engineer of Winnetka. 


Pope Yeatman (M. '93), age 92, retired 
mining engineering consultant of Philadel- 
phia, Pa., and one of the Society's oldest 
members in point of affiliation, died on De- 
cember 4. A principal of the New York 
firm, Yeatman & Berry, from 1916 to 1941, 
he maintained an independent consulting 
practice in New York from 1941 until his 
retirement in 1948. Mr. Yeatman acted 
as consultant and manager for several gold 
and copper mining enterprises in South 
Africa, Nevada, and Chile. For his work as 
director of the Non-Ferrous Metals Division 
of the War Industries Board (1918-1919) 
he was awarded the Distinquished Service 
Medal in 1923. He was an alumnus of 
Washington University. 


NEWS OF 
ENGINEERS 


John Bliss, New Mexico State Engineer 
at Sante Fe, retired on November | to enter 
private practice. 


Horace B. Compton, principal engineering 
personnel technician in the New York State 
Civil Service Department at Albany, N_Y., 
has been appointed director of personnel in 
the Department of Public Works. Mr 
Compton is a graduate of Rensselaer Poly- 
technic Institute and taught engineering 
there from 1921 to 1941. 


Calvin V. Davis, associate in the Harza 
Engineering Co., Chicago, Ill, was elected 
president of the firm on December 31 suc- 
ceeding the late Leroy F. Harza. E. Mont- 
ford Fucik, vice-president, was appointed 
executive vice-president, and Richard D. 
Harza vice-president 


James Girand has been appointed chief 
operations executive of the Elizabethtown 
Water Company, Consolidated, Elizabeth, 
N.J. For the past four years Mr. Girand 
has been vice-president in charge of opera- 
tions for the New York Water Service Corp., 

(Continued on page 84) 


For happy, easy-chair satisfaction, specify EARLE GEARS 


This man is more than self-satisfied! He has not only satisfied himself . . . 
but he has pleased that insistent . . . engineer, that fussy . . . foreman, 
and that observont . . . treasurer in purchasing those new EARLE GEARS. 


4707 Stenton Ave. 


ia 44, Pa. 


Phones: Michigan 4-4707-8 Cable Address: “EARLEGEAR™ 
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OO pen Be 


Oblate Fathers, at 


Cap-de-la-Madeleine, Quebec, Can. 


Consulting engineers: Surveyer, 
Nenniger & Chenevert, 
of Montreal. 


3,100-TON MONASTERY MOVED ON 
300,000 STEEL BALL-BEARINGS 


Nothing rolls like a ball... 
that was the principle ap- 
plied by Spencer, White & 
Prentis engineers in this 
unique job. Steel balls of 
5/l6-inch diameter were 
placed between runner and 
track, in a concentration of 
300 balls per ft. The heavy 4- 
story masonry structure was 
then smoothly rolled, on the 
diagonal, to a new founda- 
tion 216 ft. away. 


With customary roller meth- 
od, there is a tendency of the 
rollers to skew, causing a 
building to move sideways. 
Such possibilities were pre- 
cluded by this new technique. 
Incidentally, it is believed to 
be the first time that ball- 
bearings have been used to 
move a building. 

Literature on moving struc- 
tures — together with cata- 
logue — will be sent on 


request. 


CATALOGUE ON REQUEST 


10 EAST 40TH STREET, NEW YORK 16, WN. Y. 


DETROIT; HAMMOND BLDG. * 
IN CANADA: SPENCER, WHITE 


CHICAGO, 134 SO. Le SALLE ST. 
& PRENTIS OF CANADA, LTD. 


TORONTO, 700 BAY ST. * MONTREAL, 2052 ST. CATHERINE ST., WEST 
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WHITE PRENTIS: 


WASHINGTON, TOWER BLDG. 
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in New York, N.Y Earlier he was city 
engineer of Phoenix, Ariz, and superin- 
tendent of the water department there. 


Joseph F. Golden, formerly member of the 
El Centro, Calif., consulting firm, Golden 
and Bryant, has established a new organi 
zation at Yuma, Ariz., with Frederick L. 
Clock, local architect, to be known as Clock 
and Golden, Associated Architects and En- 
gineers 


John L. Gressitt, chief engineer of the 
Pennsylvania Railroad for the past eleven 
years, retired in January after 45 years of 
railroad service. Beginning as a chairman 
in 1908, he was at various times, division 
engineer superintendent at Sunbury, St 
Louis, Indianapolis and Chicago, and assist- 
ant chief engineer of maintenance for the 
system. 


Guy E. Griffin, water supply engineer 
with the American Cyanamid Co, New 
York, N.Y., has been appointed deputy 
commissioner in charge of the sewer division 
of the Westchester County Department of 
Public Works, White Plains, N.Y. His 
experience includes positions with Metcalf 
& Eddy, Boston, Mass., and the city of 
Greenwich, Conn. 


William F. Heavey, brigadier general, 
U.S. Army, retired, has been appointed 
general manager for the four architect- 
engineer firms holding the contract for work 
on the United States bases to be built in 
Spain. For the past four years General 
Heavey has been with Frederic R. Harris, 
Inc., one of the four participating architect 
engineer firms. Charles Hitchcock, as 
sociated with Metcalf & Eddy-Alfred Hop- 
kins construction work on the Thule air 
base in Greenland, has been appointed as- 
sistant general manager on the project. 


Cc. D. Riddle, chief engineer with the 
Walsh Construction Co, in New York, 
N.Y., has been elected vice-president in 
charge of engineering. 


1. R. Wanke, lieutenant colonel, and exec- 
utive officer of the Norfolk (Va.) District 
of the Corps of Engineers, has been reas- 
signed to duty with the Armed Forces in the 
Far East. 


Roger H. Gilman has been promoted 
from deputy director 
to director of port 
development of the 
Port of New York 
Authority. Mr. Gil- 
man joined the Port 
Authority staff as a 
statistician in 1937. 
During World War 
Il he served in the 
U.S. Navy for three 
years, with the rank 
of lieutenant. He is 
currently a director 
of the Metropolitan 
Section of the Society 


Roger H. Gilman 


February 1954 * CIVIL ENGINEERING 


‘ANOTHER PROBLEM SPENCER) WHITE PRENTIS] News of Encineer 
hove Yu, otacl reinforces | 
m 5 Cearing wall; | 
Project: Moving monastery for 
Ay 
| 
FOUNDATIONS * PILING + UNDERPINNING + SHORING - COFFERDAMS - SPECIAL SERVICES 


LARGEST Single Unit 


7,400 Koppers Pressure-Creosoted 


Louis J. Rumaggi (right), colonel, Corps of 
Engineers, U.S. Army, and assistant chief of 
staff in the Eighth Army Engineer Section in 
Korea, receives the Oak Leaf Cluster to the 
Legion of Merit from Gen. Maxwell D. Tay- 
lor, Eighth Army Commander, during cere- 
monies near Youngsan. Colonel Rumaggi 
is a veteran of three major campaigns in the 
Pacific theater during World War II and 
holder of the Commendation Ribbon. 


Sidney L. McFarland has resigned as 
head of the Coordination of Plans Section, 
Project Planning Division of the Bureau of 
Reclamation in Washington, D_C., to accept 
the position of irrigation and reclamation 
consultant with the Interior and Insular 
Affairs Committee of the House of Repre- 
sentatives. 


Milo S. Ketchum has entered into a part- 
nership with E. Vernon Konkel for the prac- 
tice of structural engineering under the firm 
name of Ketchum and Konkel, Consulting 
Engineers. Their offices are at 1090 Fox 
Street, Denver, Colo. Mr. Ketchum was 
previously engaged in his own consulting 
practice in that city. 


James Kip Finch, dean emeritus of the 
faculty of engineering and Renwick profes- 
sor emeritus of civil engineering in the 
Columbia University School of Engineering, 
New York, N_Y., was one of 44 recipients of 
honorary degrees granted by the university 
on January 11! at the first of three academic 
convocations marking its bi-centennial year 
The honorary degree of doctor of science 
was awarded to Dean Finch. 


Donald D. King, editor of ‘Construction 
Equipment,’ and former editor of 
ENGINEERING, was recently initiated an 
honor member of the Cooper Union Chapter 
of Chi Epsilon, civil engineering fraternity 
Mr. King was in charge of production on 
Civit ENGINBERING from its inception in 
1930 until 1943, when he resigned to serve 
as information officer in the Pentagon 
headquarters of the U.S. Air Force. As 
editor of Civit ENGINEERING from 1946 to 
1949, he was responsible for improving the 
format and typography. 

(Continued on page 86 
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Grain Elevator supported on 


Foundation Piles 


Grain Elevator, Port of Albany, New York 


@ This huge 104-silo grain elevator at the Port of Albany, 
N. Y., the largest grain elevator in the world, is supported 
by permanent Koppers Pressure-Creosoted Foundation 
Piles. The walls of the 96-foot silos rest on 30 to 35-foot 
piles capped with concrete mats 30 inches thick. The piles 
were designed to carry loads up to 30 tons each. - 

Pressure-Creosoted Foundation Piles are used on many 
such building projects because they are strong, permanent 
and cost less than other pile materials. Thoroughly pres- 
sure-treated with creosote, Koppers Piles retain their 
strength . . . resist attack from decay and termites. 

Approved by the A. S. A. Building Code, pressure- 
creosoted Foundation Piles are classified as permanent 
construction when cut off above the water table, and tops 
saturated with creosote and capped in concrete. For infor- 
mation on price and delivery, please write to: 


KOPPERS COMPANY, INC, 


Wood Preserving Division, Pittsburgh 19, Pennsylvania 
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s News of Engineers 
(Continued from page 85) 
| Chalmers J. Mackenzie, who has been ' 


serving as consultant to Atomic Energy of 
Canada, Ltd., since his retirement as presi- 


A | dent of the organization on October 31, was 
| recently awarded the Kelvin Medal ‘‘for 

| outstanding service in the field of engineer- ’ 
ing.” The medal is given once every three 


Chalmers J. Mackenzie 


years on joint recommendation of the presi 
dents of eight leading British institutions 
Dr. Mackenzie, who was made Honorary 
Member in ASCE at the Centennial Con- 
| vocation in 1952, is also chairman of the 
Atomic Energy Control Board of Canada 


L. M. Klauber, for the past five years 
chairman of the board and chief executive 
officer of the San Diego Gas & Electric Co, 
has retired from that position after 43 years 
of service with the company. He will con 
tinue as a member of the Board of Directors, 
and of the executive and finance committees 


of the company. 


W. E. Robinson, president of the Robinson 
Clay Products Co, Akron, Ohio, was 
honored for long and continuous service 
with the firm, with the presentation of a 35- 
year pin award. 


Ventilation is one of the ingredients you can't do without 
Putnam R. Warwick, for the past 18 


in underground construction. And when it comes to depend- months engineer with the San Diego Harbor 
Department has been appointed city en 


able push-pull ventilation, you can't beat lines of Naylor . 
A gineer and city planning engineer of Na- 
light-weight pipe. Naylor pipe is easy to handle—easy to tional City, Calif. In the past he has been 
| with the Palo Verde Irrigation District at 
caste, puniontaty with soaps Wedge tock couplings, the Blythe, and the Long Beach School De 

quickest possible connections. Naylor pipe is also made for partment, 
high ais” and water li Mark K. Wilson, Jr., member of the Chat- 
tanooga (Tenn.) firm, Mark K. Wilson Co., 


Write for Bulletin No. 507 on line pipe and Bulletin has been elected president of the Chatta- 
; | nooga Chamber of Commerce for 1954 


No. 514 on Wedge-Lock couplings for vent pipe service. 


William T. Wright, chief engineer and 
partner in the architectural engineering firm 
of Kistner, Curtis & Wright, Los Angeles, 
Calif., has been appointed to fill a vacancy 
on the California Board of Registration for 
Professional Engineers caused by the death 


of Paul Jeffers. 


N. V. Back has been promoted from main- 
Street tenance-of-way engineer to chief engineer 
1281 East 92nd Chicago 19, Minois of the Toronto, Hamilton & Buffalo Rail 


way Co., at Hamilton, Ontario 


Naylor Pipe Company . 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York , 
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Heathcote W. Lawson, of Englewood, 
N.J., was recently named assistant chief 
engineer of Schacht Steel Construction Inc., 
of Hillside, N_J., and New York, N.Y. At 
one time he was with the Bethlehem Steel 
Co, and he is a former president of the 
Lehigh Valley Section 


Earle V. Miller, state highway engineer 
with the Idaho State Highway Department 
at Boise, has been elected president of the 
Western Association of State Highway 
Officials. Other new officers include C. O. 
Erwin, district highway engineer, New 
Mexico State Highway Department, Ros 
well, vice-president; and W. E. Willey, 
engineer, Division of Economic and Statis 
tics, Arizona State Highway Department, 
Phoenix, secretary. Named to the execu 
tive committee are D. C. Greer, highway 
engineer, Texas State Highway Depart 
ment, Austin; W. A. Bugge, director of 
highways for the State of Washington, 
Olympia; and W. C. Williams, first assistant 
highway engineer, Oregon State Highway 
Commission, Salem 


Paul J. Raver recently resigned as head 
of the Bonneville Power administration 
after 14 years of service with the agency, to 
take the post of superintendent of the Seat- 
tle, Wash., City Light Department. Dr. 
William A. Pearl, director of the Institute of 
Technology at Washington State College 
and director of industrial research for the 
Bonneville Power Administration, has been 
named to succeed Mr. Raver 


Fred S. Poorman, former deputy chief of 
engineering for military construction in 
the Office of the Chief of Engineers, Wash- 
ington, D.C, has been assigned a new post in 
the Department of Defense. He will be 
head of the technical division and senior as- 
sistant to Rear Admiral Joseph F. Jelley, 


director of construction 


Franklyn C. Rogers, formerly on the staff 
of Rutgers University, was recently ap- 
pointed India representative of the Harza 
Engineering Co, of Chicago. Associated 
with the Harza Co for several years, Mr 
Rogers has served as resident engineer on the 
Maithon hydroelectric project in India for 
the past two years 


D. B. Steinman received the recently es 
tablished $1,000 William Procter Prize for 
Scientific Achievement, awarded by the 
Board of Governors of the Scientific Re 
search Society of America, at the Hotel 
Statler in New York City on December 28 
He was cited as “a civil engineer who has 
added to his distinguished career in bridge 
design and construction a brilliant record of 
basic research in the aerodynamics of bridge 
structures and in the application of new 
metallurgical products in bridge construc 
tion.” 


P. S. Wilson, manufacturers’ representa 
tive of Glen Ridge, N.J., will now represent 
the Welsbach Corp, of Philadelphia, Pa., in 
the eastern part of New York State, north 
ern New Jersey, and part of Connecticut 


John G. Hotchkiss, of Mount kisco, 


N.Y., was recently made a fellow in the New 


(Continued on page #0 


CIVIL ENGINEERING ¢ February 1954 


_ To producers of sand and gravel, rare earths, and other mineral products 


digging on 
made-to-order processing plant 


This Yuba dredge 
(4000-ton displace. 

ae) Gop 088 8. be Dredging costs under 5¢ per ton for gravel are not uncommon 

| ft buckets; hos emote With large YUBA bucket ladder dredges. They also have dug 

et Anes. cemented gravel, boulders, and into bedrock without costly 
drilling and blasting. They float in their own ponds, excavate 
without lowering surrounding water levels. Bucket sizes range 
from 2% to 18 cu. ft. . . . digging depths from 10 ft. or less to 


125 ft. below water.. 


Complete Plant Afloat 

Your YUBA dredge can be built to screen out rocks; to break up 
and wash away surplus clay; to size through single or multiple 
screens; to remove mineral products by jigs, cones or magnetic 
separators. In short, you can completely process and grade your 
product as you dig, all aboard a YUBA dredge. 


Choice of Handling Methods 

Your dredge can be designed to stockpile ashore, load into 
trucks or shore conveyor; load into barges; or pump ashore 
through pipes. 


Consult YUBA NOW. We can build you a new dredge... 
redesign, move and rebuild a used dredge . . . to fit your 
particular needs. Wire, write or call us — no obligation 


of course. 
67 


VUBA MANUFACTURING CO.— 


Room 716,351 California $t., San Francisco 4, California, U.$. A. 
AGENTS S'ME, & LTO. SINGAPORE, KUALA LUMPUR, PENANG. 
\ SHAW DARBY & CO., LTO., 14 & 19 LEADENHALL ST., LONOON, 3. 
CABLES: YUBAMAN. San SHAWOAREBCO, 
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Why research never says: 
“let well enough alone” 


Anyone might fairly assume that cast iron pipe 
which has served, and is still serving, 

over 50 American cities for more than a century, 
is as efficient and economical as pressure pipe 
can possibly be. Our member Companies 

have not been content to rest on that assumption. 


By continuous research and development, 
they have attained, in modernized cast iron pipe, 
greater toughness, strength and uniformity 
to a point resulting in still greater efficiency 
and economy. 


Modernized cast iron pipe is centrifugally-cast. 
Where needed and specified, it is lined 

with cement mortar centrifugally applied, 
resulting in a tuberculation-proof pipe with sustained 
carrying capacity and, therefore, reduced friction loss 


and pumping costs. 


If you want the most efficient and economical pipe 
ever made for water distribution, your new mains will be 
laid with modernized cast iron pipe with either 
mechanical or bell-and-spigot joints. Cast lron Pipe 
Research Association, Thos. F. Wolfe, Managing Director, 


122 So. Michigan Ave., Chicago 3. 


The Q-Check stencilled on pipe is 
the Registered Service Mark of the 
Cast Iron Pipe Research Association. 


iron 
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This cast iron water main, uncovered 
for inspection, is in good condition 
after 100 years of service in 
Alexandria, Va.—one of more than 
50 cities with century-old water 

or gas mains in service. 
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ON THE JOB for Bryant Detweiler, 
Detroit. Fennel | ore A 

type, with erect image, 4 levelling 
erews, etc. 


HERE'S ACCURACY to satisly the 
most criticol—corefully built-in by eld- 
world craftsmen with generations of skill. 


CONTACT THESE DEALERS: 


Beise:...... Boise Blueprint Co., 1009 Idaho St. 
Bestea:. Modern Biveprint Co., 51 Cornhill St. 
Buftale. Wilder Photo Copy, 23 E. Huron St. 
Charlotte: Southerland Biveprt., 119 W. Ist St 
Charleston, W. Va; L. H. Hill, 1002 Quarrier St. 
Chicage: Crofoot Nielsen, 205 Wacker Dr. 
Columbia, $. C.: Capita! Blueprint, 908 Main St 
Detreit:. Ostermann Co., 2222 Woodward Ave 
Woustes: Stanley Biveprint, 1112 McKinney St 
Jackson, Miss.: Neely Blueprt., 220 W. Pear! St 
Lexington: A & E Supply, 601 S. Limestone St 
Liacela, Neb.:......Pat Ash, inc., 1211 P. St. 
Long Beach, Cal.: Krieg & Piazzi, 5303 Vil. Red. 
Memphis: Wray Williams Co., 23 S. Second St. 


Mobile: BSidgood Stationery, 67 St. Francis St. 
New Orieans:...... Copelands, 826 Gravier St. 
Oklahoma City:........ Universal Blueprint Co 


130 N. W. 2nd St 
Philadelphia: Phila. Blueprt., 725 Chestnut St 


“MITAC” LEVEL. 
World's only level with split 
bubble, erect image. 


News of Engineers 
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York Academy of Sciences in recognition of 
outstanding work toward the advancement 
of science. Mr. Hotchkiss is a district en- 
gineer with the American Institute of Steel 
Construction in New York City 


William A. Carver, currently serving with 
the Division of Architecture, Department 
of Public Works, State of California, at 
Sacramento, has passed the state bar ex 
amination and was sworn in as an attorney 
on January 10. He has accepted the ap 
pointment of acting legal counsel for the 
Pacific Coast Chapter of the Construction 
Specifications Institute, Ine 


Harry L. Kinsel, for a number of years a 
member of the staff of Metcalf & Eddy, 
Boston, Mass , was admitted to the firm as 
a partner on December 7 


Frank Klein and M. C. Magnuson an 
nounce the formation of a partnership ef 
fective January 1, to be known as Klein & 
Magnuson, consulting architectural and 
structural engineers, with offices at 82 West 
Washington, Chicago 45, IL Mr. Klein 
was formerly employed by Shaw, Metz & 
Dolio and Mr. Magnuson by the Leonard 
Construction Co, and Sargent & Lundy 
Veterans of World War IL, both men worked 
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power, 


Try Fennel Instruments, and we're sure you'll want to buy them. So easy to use. 
So accurate! Contact your nearest dealer for particulars and prices. 
REPAIR SERVICE by Factory-Trained personnel. Dependabie, thrifty! 


FENNEL INSTRUMENT CORP. OF AMERICA + 478 Woter Street, New York 2, NY. 


for the American Bridge Co, before going 
into service 


Walter A. Heimbuecher, city engineer of 
University City, Mo., has been honored at a 
party given by city 
employees to cele- 
brate his 40 years of 
service in the post 
The occasion was also 
marked by publica- 
tion of a number of 
appreciative bio 
graphical sketches in 
the local press 
When Mr. Heimbue 
cher began his job in 
1913, the population 
of University City 
was 2,500, while to- 
day it is 390,802—fifth largest in the state 
Since 1947 he been cirector of 
public works 


W. A. Heimbuecher 


has also 


L. N. McClellan has been promoted from 
chief engineer of the U.S. Bureau of Recla 
mation, at Denver, to Assistant Commis 
sioner of Reclamation. He will remain in 
Denver, which will be headquarters for all 
the Bureau's technical work under its recent 
reorganization plan. Mr. MeClellan has 
spent most of his career in the Bureau—-as 
chief electrical engineer from 1925 to 195), 
and chief engineer since the latter date 
He is the inventor of numerous electrical 
devices in the hydro-electric power field 


UNIVERSAL WYE 
LEVEL. interna! focusing 
telescope with 32x meagni- 
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Phoenia:.. Scotts Technical, 333 N. Third Ave. 
Pittsbergh:. American Blveprt., 110 Sixth St 
Portiand, Ore.; |. K. Gill, S.W. Sth Ave. & Stark 
Richmend:..W. F. Hobart, 805 E. Franklin St. 
Savaneah:.. Andrew Bunn Co., 140 Abercorn St. 
St. Lewis: Commercial Biveprt., 1123 Locust St 
Springfield, Me.: Springfield Biveprint & Photo 

417 South Robbderson 
Telede:...... L. Beckmann Co., 1609 Canton St 
Topeka: Capita! City Blueprt., 421 Kansas Ave 
Tr : D & W Blueprint, 16 Perry St. 
Washington: F. C. Montuori, 2013 K. St., N.W. 


New Publications 


Structural Design. To familiarize students and 
young engineers with the members of various struc- 
tures, their methods of framing, and their proper 
names, John B. Gribbin, A. M. ASCE. consulting 
engineer and assistant professor of civil engineering 
at Manhattan College, has made available a 160- 
page, lithoprinted publication entitled Structures, 
Their Elements and Detail The profusely illus 
trated, paper-bound volume includes chapters on 
welded construction and on bridges, with emphasis 
on steel girder and truss types. Copies may be 
obtained from the Manhattan College Bookstore 
Manhattan College, Spuyten Duyvil Parkway and 
West 242nd Street, New Vork, N.Y. The price is 
$3.25 


Rock Blasting. ©f interest to construction and 
mining engineers will be a complete manual on the 
scientific, technical, and practical aspects of rock 
blasting in mining, tunneling, and excavation, com 
piled by Atlas Diesel, of Stockholm... Sweden 
Published in four languages (Swedish, English 
French, and German) in parallel texts, the manual 
constitutes an international forum for exchange of 
information and experience A loose-leaf format 
will facilitate revision Inquiries concerning the 
manual, which sells for $15. should be sent to Copco 
Pacific 9390 Brittan Avenue, San Carlos 
Calif 


Ohio Geological Survey. Issuance of a new report 
in two parts Publication List’’ and “The Story of 
Ohio's Mineral Resources’’—is announced by the 
Division of Geological Survey of the Ohio Depart 
ment of Natural Resources. Identified as the 
Survey's Information Circular No 4%. the 47-page 
publication lists all reports and maps ever published 
by the Ohio Geological Survey and outlines the de 
velopment of the various mineral resources of the 
Free copies are available from the Ohio 


state 
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Department of Natural Resources, Orton Hall, 


Ohio State University, Columbus 10, Ohio 


Waste Water Reclamation. A recent investiga- 
tion conducted in California has obtained detailed 
deta on one method of reclaiming waste water that 
of underground recharge by spreading. The in 
vestigation was conducted for the State Water 
Pollution Control Board by the University of Cali- 
fornia Sanitary Engineering Laboratories, using 
federal funds) Work was under the direction of 
Prof. Harold B. Gotaas, M ASCE. and A.E. Green- 
berg. Issued SWPCB Publication No 6, the 
report is available in limited supply from the State 
Water Pollution Control Board, Room 610, 721 
Capitol Avenue, Sacramento 14, Calif 


Logarithms. To meet a continuing demand for 
sixteen place tables of logarithms of numbers from 
0001 to 5 at intervals of 0001, the National Bureau 
of Standards has reissued Vol. II! of a four-volume 
table of logarithms published in 1941. Issued as 
Applied Mathematics Series 31, the 50! page volume 
is entitled Table of Natural Logarithms for Argue 


ments Between Zero and Five to Sixteen Decimal 
Places. Wt may be ordered from the Government 
Printing Office Washington 25, DC, at $3.25 a 
copy 


Water and Politics. Vincent Ostrom has gath- 
ered together in a well-documented 300. page book, 
entitled Water and Politics, the record of the water 
policies in the development of the city of Los An 
geles (largest U.S. city in an arid region) and the 
administration of these policies It is a story of en- 
gimeering dreams made real by action 
The reality consists of two great aqueducts—-one 
from Owens Valley, the other from the Colorado 


political 


River—-which supply enough water for 5,000,000 
people. Copies are available from the Haynes 
Foundation, 607 S Hill Street, Los Angeles 14, 


Calif, at $4 in cloth and $3 50 in paper binding 


Explosives. Specific aid in the selection of indus 
trial explosives for underground and strip mining 
quarrying and construction, seismic prospecting, 
pipeline laying, and similar work is given in a new 
page book and catalog entitled Aflas Explosives 
Products. Free copies may be obtained from the 
Explosives Department, Atlas Powder Co, Wil- 
mington 00, Del 


Hydrologic Frequency Analysis. The principle 
and theory of frequency analysis of hydrologic data 
with the practical procedure of application to a spe 
cific problem is comprehensively presented in a 
treatise by V. T. Chow, A M. ASCE, of the depart- 
ment of civil engineering, University of Illinois 
Orders for the 80. pag> pamphiet will be filled by the 
Director of Enginee: ing Information and Publica 
tions, Engineering Experiment Station, University 
of Ilinois, Urbana, Il. The price is 80 cents 


Urban Development. As part of its continuing 
program of research in urban development, the 
Urban Land Institute has issued its fourth bulletin 
on shopping centers Identified as Technical 
Bulletin No. 20 in the organization's research series 
the present publication illustrates adaptations of 
shopping center planning and management princi- 
ples currently being put into practice. It sells for 
$6. with a discount available for quantity orders, 
and may be obtained from the Urban Land Insti 
tute, 1737 K Street, N.W_, Washington 6, D.C 


Soi: Mechanics. Issuance of two volumes of 
papers on soil mechanics, which have appeared in 
Journals of the Boston Society of Civil Engineers 
and of the New England Water Works Association 
during the past 27 years, is announced hy the 
BSCE. Entitled Contribution to Soil Mechanics 
the volumes may be obtained from the Boston So 
ciety of Civil Engineers, 88 Tremont Street, Boston 
8. Mass., for $2.50 a volume, plus 25 cents postage 
(foreign $3). Volume I (a reissue) covers the years 
1925-1940, and Volume II the period, 1941-1953 


Heat Transfer. A compilation consisting of six 
teen discussions of the latest scientific contributions 
of research and development centers throughout the 
United States to the field of heat transfer and fluid 
mechanics——presented at the 1953 Heat Transfer 
and Fluid Mechanics Institute has been made 
available in paper-bound format by the five Cali 
fornia colleges sponsoring the Institute The 240 
page volume sells for $5.50 (Californians add 3 
percent sales tax), upon application to the Stanford 
University Press, Stanford. Calif 
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Hydraulics Conference. Proceedings of the 
Fifth Hydraulics Conference--held at the lowa 
Institute of Hydraulic Research at the State 


University of lowa in June 1952 and edited by 
Johan S. McNown, AM ASCE, and M. C. Boyer 
is obtainable from the Department of Publications 
University of lowa, lowa City, lowa. Identified as 
Bulletin 34, the publication (302 pages, 129 figures) 
sells for $3 50 


Urban Transportation. Urban problems are 
stressed in the Proceedings of the Fifth California 
Street and Highway Conference, held at the Univer 
sity of California in February 1953. Other sections 
of the 115-page illustrated publication deal with 
planning and administration, construction and 
maintenance, traffic, and education and research 
Published by the Institute of Transportation and 
Traffic Engineering at the University of California 
the lithoprinted volume is for sale by the University 
Press, Berkeley 4, Calif. The price is $2 


Surveying Equipment. The 1954 pocket-size 
edition of the Guricy Ephemeris, including a new 
chart of Polaris, which makes possible an observa 


tion of the star within a minute, and with minimum 
computation, is now available from W. & L. BE. 
Gurley, Troy, N.Y The new edition again in- 
cludes an almanac listing 28 selected stars for de 
termining stellar observations, and contains charts 
for the sun and Polaris, as well as definitions of astro- 
nomical terms and many sample problems Free 
copies of the 100-page booklet will be sent, upon 


request, to practicing surveyors and engineers and 
to instructors and students of surveying 
Painting Steel. Issuance of the first of two 


volumes of the Steel Structures Painting Manual is 
announced by the Steel Structures Painting Coun- 
cil, 4400 Pifth Avenue, Pittsburgh 15, Pa En- 
titled ‘Good Painting Practice,’ the volume de 
scribes the best of the current surface preparation 
and painting practices in various industries. 
Volume 2, to be issued shortly, will include all the 
types of important paint systems that give good re- 
sults in the industries studied, as well as an indexed 
guide to the selection of suitable systems for various 
structures and exposure conditions. 


(Continued on page 92) 


types of 


Friction’s needed 


for a match 


but its no helpina 


fire hydrant 


Friction causes loss of water pressure and 
reduces the effectiveness of fire-fighting 
equipment. That's why R. D. Wood 
Hydrants are designed to cut friction 
way down—and why so many communi- 
ties rely on them for fire protection. 


THE B.D. WOOD SWIVEL JOINT HYDRANTS 
All internal parts, including drain valve seat, removable 
through barrel ¢ all-beonze stuffing box ¢ completely re 
volving head © compression-type valve, cone shaped to 
prevent water hammer ¢ automatic drain valve ¢ bronee 
maim valve seat screws directly inte elbow with «traight. 


net tapered threads mechanwal- 
apecihed 


Pipe conner tron. 


The B.D). Wood Hydrant can be fur- 
nished with breakable Hange and 
stem coupling at extra cost. Both are 
built to break with a heavy blow. 


saves the hydrant itself and 


makes repair quick and easy. 


Wood Swivel Joint Hydrants 


Public Ledger Building, Philadelphia, Pa. 


Manufacturers of “Sand-Spun” Pipe centrifugally cant 
in cond molds) and Wood Gate Valves 
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New Publications 
( Continued from page 91) 


“Geed Painting Practice’ consists of 432 pages, 
and is case bound in leatherette with bard covers 
Copies may be ordered from the Council at $6 each 


Traffic Safety. A survey of what the states have 
been doing to improve their traffle safety organiza 
tion and planning is reported by Maxwell Halscy 
executive secretary of the Michigan State Safety 
in @ recent publication of the Eno 
Traffic Control entitled 
Administra 


Commission 
Poundation for Highway 
State Traffic Safety—-Its Organisation 
tion, and Programming The 280 page book sets 
forth the what, how, and why of organization, and 
describes successful safety projects xplanations 
are sufficiently detailed to enable the safety director 
of any state to adapt « plan to his own area with 
necessary local adjust ments. Inquiries should be 
sent to the Kno Foundation, Saugatuck, Conn 


An account of studies of 
respect to their bonding 
dimensional 
storage, and 


Research. 
with 
types of 


Mortar 
several mortars 
strengths to four 
changes under three conditions of 
frost resistance constitutes the National Bureau of 
Standards Building Materials and Structures Re 
port 139. prepared by Daniel W) Kessler and enti 
tled Studies of Stone Setting Mortars. Copies sell 
for 20 cents each, and may be ordered from the 


Government Printing Office, Washington 25, DC 


stone 


Air Pollution. Avs part of its long range program 
to eliminate air pollution resulting from madustrial 
processes, the Manufacturing Chemists’ Association 
is publishing Chapter 10 of its Air Pollution Abate 
ment Manual The current imetaliment, which is 
prepared by KR |] Jenny, of the American C yanamid 
Co, deals with gas and vapor abatement The 2 
page booklet may be purchased from the Manufac 
turmg Chemists’ Association. Woodward Building, 
15th and H Streets, N Washington. 1) ¢ The 
cent charge tuctudes postage 


Highway Research. The research work being 
couducted im the United States im the bituminous 


paving field is effectively summarized by Ladis H 
Ceyani, M. ASCH, as Engineering Report No. 17 of 
the lowa Engineering Hxperiment Station. The 
two articles constituting the report were originally 
presented at @ joint meeting of the German Road 
Builders and the Asphalt and Tar Division of the 
German Road Research Association in Germany in 
May 1953 Inquiries should be addressed to the 
lowa Kngineering Kxperiment Station, Ames, lowa 


Soil Studies. Soil cement testing and construc 
tion are reviewed by the Portland Cement Associa 
tion in @ practical 21-page booklet entitled Hosen 
tials of Soil-Ceoment Conctruction. lnquiries should 
be addressed to the Portland Cement Association 
43 West Grand Avenue, Chicago 10, Il! 


Sewage Service Charges. to-date informa 
tion on sewage service charges in the larger cities of 
the United States has been compiled by the Ameri 
can Public Works Association in Special Report No 
18 The 35. page bulletin replaces Bulletin No 7 on 
Sewer Rentals, which was first published by the 
association in 1930 and revised in 1041 A total of 
581 municipalities of over 5,000 population is listed 
in the report, which also gives comparative monthly 
residential charges based on uniform conditions 
for over 200 cities Copies may be ordered from 
the APWA at 1313 East 60th Street, Chicago 37 
it!) The price is $2 « copy, with a 10 percent dis 
count available if payment accompanies the order 


Structural Eagineering. A paper entitled 
der Segmental Arches as Single Dams or as Com 
Systems of Dams’ written by Diordje 
Lazarevic, professor of civil engineering at the High 
Technical School of Belgrade, Vugoslavia and 
published by the Serbian Academy of Science -is 
available for reference in the Kagineering Societies 
Library The paper, which is summarized in 
Knylish, consists of two parts The first part deals 
with the structural analysis of slender arches applied 
to dams, while the second part contains a condensed 
analysis of the possibilities of applying a number of 


consecutive slender segmental arches. The ap- 
plication of such a system of combined arches to 
Boulder Dam is discussed, and the conclusion ad 
vanced that it would have yielded an appreciable 
saving on the project 


Welding. An educational lecture series on the 
fundamentals of the imert.gas shielded metal arc 
welding process-presented at the 1953 annual 
meeting of the American Welding Society——-has 
been made available in a special 30-page pamphiet 
that sells for $1. Copies may be obtained from the 
American Welding Society, 33 West 39th Street, 
New York 18, 


Soil-Cement Testing. Procedures that will 
greatly reduce the amount of work normally re 
quired in testing soils for soil-cement pavement 
construction are set forth by the Portland Cement 
Association in a twelve page bulletin entitled 
Short-Cut Sotl-Cement Testing Procedures for Sandy 
Soils. Single copies are available without charge in 
the United States and Canada on request to the 
Portland Cement Association, 33 West Grand Ave 
nue, Chicago 10, Ill 


Surveying. Publication of the 1954 edition of 
Solar Ephemeris and Polaris Tables is announced by 
CL. Berger & Sons, Inc., 37 William Street, Boston 
19, Mass. The %}-page booklet contains complete 
instructions for determining azimuths from the sun 
and the altitude of Polaris, prepared by Herman J. 
Shea, associate professor of surveying, Massachu- 
setts Institute of Technology. A limited number of 
copies are available from the company at 50 cents 
each to cover handling and ling 


Hydraulic Research. The manifold problems of 
transport, scour, deposition, and measurement of 
sediment are studied in the recent Bulletin No. 34 in 
the State University of lowa Studies in Engineer- 
ing—the proceedings of the Fifth Hydraulics Con- 
ference sponsored by the lowa Institute of Hydrau- 
lic Research. Inquiries should be addressed to the 
lowa Institute of Hydraulic Research, State Uni- 
versity of Lowa, lowa City, lowa 


To the Pool Owner and Operator: 
The most complete line of highest quality pool 
supplies and equipment obtainable. 


To Architects, Engineers, Contractors & Builders of 


The services of our staff to render assistance, 
if desired, in problems of pool design, 
construction and installation of filtra- 

tion systems with all accessories. 


To the Prospective Poo! Owner: 

The services of our construction organization 
to build the pool of your choice, beauti- 
fully modern, meeting al! health standards, 
complete with filter plant, all fittings, 


WRITE FOR OUR NEW CATALOG —today 


FOR THE SWIMMING 


Offering: 


lights, etc. 


DEPT. BP 7 


pool equipment co. 


BOX 888 
BIRMINGHAM 4, ALABAMA 


POOL 
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Now .. . FINISHED DESIGNS 
FOR REINFORCED CONCRETE MEMBERS ESRI!) 
ALREADY WORKED OUT! 


No more algebraic formulas and calculations. The CRS! | 
Design Handbook has the answer to any reinforced concrete _ 
finished design problem. Simply locate the table covering | 


the member you are designing, apply span and load require- 


ments, and then read off directly concrete dimensions and re- | 


inforcing steel data. Follows 
the latest codes and practices. MONEY BACK GUARANTEE 
Send check or money order # not completely satisfied, return 


book within 10 days for full refund. 
for your copy, today. No C.0.D. ORDERS, PLEASE. 


Prepared by The Committee on Engineering Practice 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn St., Chicago 3, Ill. 


SOCIETY JEWELRY 


AVAILABLE 


Executive Secretary 
American Society of Civil Engineers 
33 West 39th Street 
New York 18, N. Y. 
Enclosed is my check for $ 
For Members (M., A.M., and Aff.) 
[] Badge (pin) $ 6.00 
[}] Badge (watch charm) 6.00 
[} Lapel Button 4.00 
(] Tie Clasp 5.00 
{} Tie Chain 10.00 


for the purchase of: 


For Junior Members 
Badge (pin) 
[) Badge (wateh charm) 


[] Lapel Button 


(please print) 


(where emblem is to be sent) 
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TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


MAYO STEEL FORMS 
... SPEED TUNNEL JOBS 


Mayo Steel Tunnel Forms have been used on major Tunnel Jobs 
in every part of the world. The requirements of these jobs 
necessitated our producing all types of Forms—telescopic, non- 
telescopic, seporate sidewall and arch, single unit, full round 
forms for monolithic pours, etc. Each Mayo Steel Form is de- 
signed for the exact requirements of the job—be it Tunnel, 
Sewer or Conduit! 

Write for our FREE Bulletin No. 15 or send details, i.e., cross- 
section detail, dimensions, progress desired, etc., for expert 
recommendations from our Engineers. No obligation, of course! 


Stee! Forms 
Headtrames 
Muck Bins 
Shields © Air Locks 


TUNNEL AND MINE y Locomotives 
: Mine Cars 
EQUIPMENT Grouters 


LANCASTER, PENNA. 
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CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


M ASCE 42 


Pounpation 
BSCE, New Vork registration, 18 years’ engi 
neering cxperence comprising executive, projects 
planning, structural design, estimating and field 
work Seeks reeponsible position with «a con 
tractor, consulting of industrial firm Location 
preferred, New Vork metropolitan area C02) 


Civu. AM. ASCE, 32, married; 
BSCE, Kentucky registration, years’ divers 
fied experience in design, construction, adminis 
trative engineering, extensive work in contract 
management Available in April upon release 
from Civil Engineer Corps, U.S Navy Desires 
permanent responsible postion with construction 
consulting of management engineering firm 
Prefer Kast Coust co 


Civi, 1M. ASCK, MCE; Pro 
fessional Kngineer $1 married teaching ex 
perience it years of diversified responsible 
experience in structural and foundation engi 
neering, including bridges. turn buildings 
railroads, aircraft Dewres teaching postion in 
eastern university for the fall of 1954 in structural 
engineering and allied subjects 


Genera Manacer, Come Re- 
seaecn o# Sates Manacer, AM 


HYDRAULIC 
ENGINEER 


to work on development 
of county wide flood 
control plan. Salary 
$489-$608 per month. 
College degree in C.E. 
and three years of re- 
sponsible experience. 
Registration or eligibil- 
ity for registration as 
professional engineer in 
California. Location 


Southern California. 


County of Orange 
Personnel Director 
William C. Hart 
644 North Broadway 
Santa Ana, California 


100 FARNSWORTH AVE. 
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PERSONNEL SERVICE, INC. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


ASCE. 34. experienced in metals fabrication, pro 
duction machining, government contracts, labor 
relations. management functions Prefers south 
ern location C 926 


Consrevcrion Manaces, M. ASCE, 48. mar 
ned New Vork registration wide experience 
in planning. coordinating and directing construc 
tion of industrials. public works, transportation 
facilities for contractors and engineers in manage 
ment capacity Interested in career job offer 
ing economic security 927.5412-A.5-San 
Francisco 


Civu. Exorvene, ASCE, 28, married 
veteran BSCE registrat pending outcome 
of examination in 'linois, 5 years’ experience 


heavy construction. survey, layout. inspection 
office computation hydrologic investigations 
familiar with highway design and construction 
reinforced concrete. structural steel building 
construction Location preferred West of 
West Coast C O28-541-A l-San Francisco 


A.M. ASCE. 46, married; 
12 years’ experience in all climates on layout and 
construction of « rete buildings, harbor de 
velopment including dredging, municipal utilities, 
railroad and highway location and con 

Available immediately for foreign or 
work, C020 


airports 
struction 


Positions Announced 


Saces Enoinenes, 24-30, engineering degree 
desirable; previous sales experience not necessary 
Established national concern selling prefabricated 
metal products to engineering and construction 
markets, Complete training program, car fur 
nished; salary and bonus Territory, Pittsburgh, 
Pa 


graduate, with 5 to 10 years’ 
general surveying experience with heavy exposure 
to property surveys Compeny engaged in 
photogrammetric engineering and cadastral 
mapping service Write full particulars including 
ucation, availability, experience, career objec 
tives and salary requirements Location, north 
eastern United States. V 9202 


Consrevction Cost Esrmaror, age 30. with 
some tax and accounting background for prepara 
tion and review of property tax returns and pay 
ment reviews, and also to interpret property tax 
laws, court decisions and administrative rulings 
Some traveling Salary. year Location, 
New Vork, YV-0208 


Assistant Proresso® in civil 
engineering, preferably with M.S. degree and 
practical or teaching experience, major interest 
in fluid mechanics. Position starts fall 1954 
Location, Indiana. YV.9307 


Consrevuction 35-40, civil 
graduate, with general building experience and 
considerable reinforced concrete housing con 
struction for permanent position with general 
contractor, Salary, $8.000-610,000 « year plus 
bonus. Location, western New York State Y 
9330 


Insraveror on Assistant PRoressor in sani 
tary engineering, MS. desired, but not required 
to teach undergraduate sanitary engineering 
courses and to do research in sanitary industrial 
Position starts Febru 


fields, 11 months’ service 

ary |, 1954. Salary commensurate with trammng 
and experience Location, Pacific Northwest 
y 
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This placement service is available to 
members of the Four Founder Secieties. 
If placed as « result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 

established to maintain an efficient non- 
profit service are lable 


who 
these columns. Al! replies 


advertise i 

should be addressed to the key numbers 
indicated 4 mailed to t w York 
Office. Please enclose six cents in post- 


age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions epen 
members of the cooperati 
a subscription rate of $3. 


per quarter 
or $12 per annum, payable in advance. 


AsstsTantr Criry PLANNER with college training 


in erty planning. engineering or both. Several 
years’ experience in zoning, mapping and land 
subdivision. Salary, 650 a year with four 
annual increments of $150 a year. Location, 
upstate New York. Y.0337 


Proressoe im civil engineering Duties in 
volve the teaching of such courses as surveying, 
structural design and sanitary engineering - 
sition open to recent graduates. Salary and aca 
demic rank open depending on degree and expe- 
rience. Location, Kansas. Y-9339, 


Grapuare ano AsstsTanrs in civil 
engineering department Will do half time re 
search work or assist in the instruction in the 
following fields: structural steel, prestressed con 
crete, hydraulics, materials testing laboratory 
engineering drawing Should obtain M.S. in 2 
years. Salary. $120 a month plus tuition. Lo 
cation, Middle Atlantic states Y 442 


Curr DearrsmMan, structural engineer, fully 
qualified to take complete charge of drafting 
department of about 40 men for a structural steel 
fabricating plant Must have gained experience 


with a fabricating concern Location, North 
Central states Y 
Enoinere with sanitary engineering 


experience covering water works, pipelines or 
municipal engineering Knowledge of Spanish 
desirable. Salary, $86,000 $8,000 « year Loca- 
tion, Columbia, S.A. F-94788 


licensed or eligible for 
examination for license to practice professional 
engineering in New York State Degree in sani 
tary or public health engineering and 4 years’ pub 
lic health engineering experience, or degree in 
civil or chemical engineering and 6 years’ public 
health engineering experience. or any combina 
tion of education, experience and traiming which 
is determined to be the equivalent of either of the 


above Location, New Vork State. VY 


Restoenr Enoineer with at least 10 years’ 
m experience covering mill type and 


construc 
metal manufacturing plants Salary, $8,000 a 
year plus $10 per d Location, 


em expenses 


Southern Mlinois 


Heap or DerartMenrt, 
under with MS. or PhD degree and 10 
years’ teaching experience, to take charge of de 
partment. teach structures and strength of ma 
terials Immediate appoint ment Apartment or 
heated house on campus at reasonable rent. Sal 
ary, $6,000 86.500 « year Location. northern 
New England. 9527 


Consreucrion Sarery Enoinene with at least 
3 years’ multi story fireproof building construc 
tion experience covering accident prevention, 
and general safety work Salary, $5,000 $6,000 
ayear location New Vork, NY. Y 0543 


Karimaror for heavy construction, to handle 
bidding Give of experience. Location, 
New York, NY 


40-45; 15 years’ 
minimum experience in building construction as en 
gineering designer and building architect. Should 
have B.S. degree in architecture, architectural 
engineering, of civil engineering Should be reg- 
istered architect with knowledge of building en 
gineering. design, construction and alteration 
Drafting plans and setting up specifications. Co 
ordination and direction of construction work 
Salary open Location, New Jersey y 


ARCHITRCTURAL 


Amcutrecr’s Rerresenrarive to call on archi 
tects. engineering firms. contractors and indus 
trials with regard to special and ultimate use of 
Salary $4.000 $6 000 a year 
New York, NY 
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vermeculite 
Location 


DESIGNERS 


Work on the engineering of oil- 
refineries and chemical-plants. 
Opportunities for qualified 
structural and civil engineers. 


C F BRAUN & CO. 


Engineers Constructors 


1000 SOUTH FREMONT 
ALHAMBRA 
CALIFORNIA 


CIVIL 


ENGINEER 
(Graduate) 


With ability to translate 
technical Swedish to Eng- 
lish and vice versa. Gen- 
eral knowledge of heavy 
construction experience 
and tunneling desirable. 
Submit complete resume, 
references, date of avail- 
ability and salary re- 
quirements in first com- 
munication. All replies to 
Box 230 


Civil Engineering 
33 West 39th St. 
New York 18, N. Y. 


Positions Announced 


City of Los Angeles. The position of 
Civil Engineering Assistant at a salary 
ranging from $395 to $489 a month is now 
available with the City of Los Angeles 
Graduation from a recognized four-year 
school of engineering in a college or uni 
versity or possession of an engineer-in 
training certificate issued by the State 
Board of Registration for civil and profes 
sional engineers is required. College sen 
iors may also file for this unwritten exam 
Applications, obtained from the Los An 
geles City Civil Service Commission, City 
Hall, must be filed in person or sent by mail 
to Room 5, City Hall, Los Angeles, Calif, 


The Engineer Center. Announcement is 
made by The Engineer Center at Fort 
Belvoir, Va., of several openings for Bridge 
Engineers at annual salaries ranging from 
$3,410 to $5,940 and for Civil Engineers at 
salaries from $3,410 to $5,060. Federal 
Employment Standard Form 57 may be ob 
tained from any Civil Service or Department 
of the Army civilian personnel office, and 
should be mailed or brought in person to the 
Civilian Personnel Branch, Employee Uti 
lization Section Building 211, Room 200A, 
The Engineer Center, Fort Belvoir, Va 


San Diego County. Availability of posi 
tions as Engineer II1 (highway engineering 
option) carrying with it a starting salary of 
$483 per month is announced by San Diego 
County. Applicants must be males; 25 to 
55 vears of age; citizens of the United 
States; and must have a college degree or its 
equivalent in field or administrative experi 
ence. The examination will consist of a 
written section and an appraisal of the ap 
plicant’s background. 


Third Naval District. An opportunity as 
Fire Prevention Engineer starting salary, 

5,940 is announced by the District Public 
Works Office of the Third Naval District, in 
New York City. Minimum requirements 
include engineering degree from an accred 
ited college, or four years’ equivalent 
technical experience, and three years of 
progressive field engineering experience 
Further information may be obtained from 
the District Public Works Officer, Room 
633, 90 Church St., New York, N.Y 


Solution to problem 
on page 40 


The pump pit was placed back in align- 
ment by flotation—the very same manner 
in which it had gotten out of alignment 
Water was pumped from the pit into the 
surrounding excavation. A cable sling was 
then placed around the pit and it was pulled 
into place with a tractor. To settle the pit 
again, water was pumped into it from the 
surrounding excavation. 


AIRCRAFT 
ENGINEERS 


With Experience 


WANTED AT 


GRUMMAN 


LAYOUT DESIGNERS 
& DRAFTSMEN 


Airframe Structures 
Equipment Installations 
Detail Drafting 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 
Static Testing 


ARMAMENT INSTALLATION 
AERODYNAMICS 

RESEARCH 
INSTRUMENTATION 


TOOL ENGINEERS 


Recent Graduates with 
Aeronautical, Mechani- 
cal, Civil or Engineer- 
ing Physics Degrees 
may qualify. 
Proof of U. S. Citizenship Required 
APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 
Employment Office 


South Oyster Bay Road, 
North of Railroad 


Monday thru Friday 
8:30-11:30 AM; 1:30-3:30 PM 


Engineering Corp. 
Bethpage, N. Y. 


GRUMMAN AIRCRAFT 
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RECENT 
BOOKS 


Introduction to Aeronautical Dynamics 
Intended as « two semester course for under 
graduates, this text by Manfred Rauscher provides 
a thorough coverage of particle dynamics. fluid 
dynamics, airfoil theory rigid dynamics, and 
vibration analysis The detailed analytical treat 
ment is kept within the range of the students mathe 
matical background, the main object being tu lay a 
along with the applied courses 


solid foundation 


for the subsequent study of aircraft stability 
(John Wiley & Sons, 440 Pourth New 
York 16. N V., 1953. 664 pp., $12.) 


CONCRETE 


*Plastiment consistently produces higher 
structural values in concrete because it limits 
and controls the growth of water-consuming 
cement gels during mixing and placing of con- 
crete. This action reduces the water-cement 
ratio and retards the set of all concretes, plain 
or air-entrained, regardless of type of cement 
or aggregate. Uniformity of set and water con- 
tent (the governing factors of uniform concrete 
quality) are made possible by changing 
Plastiment proportions with concrete-placing- 
temperatures and field conditions. 

Controlled set and uniformly low water con- 
tent — exclusive with Plastiment — means ‘ess 
segregation, shrinkage, cold joints and other 
defects, greater uniformity and resistance to 
abrasion, cracking and leakage. 

Write for 4 copy of “Plastiment, Concrete 
Densifier.” For specific information on how 
Plastiment can benefit your own concrete proj- 
ects, check with our engineering staff today. 


PASSAIC, 
BRANCH OFFICES: PITTSBURGH, SALT LAKE CITY, MONTREAL, 


Practical Design of Simple Steel Structures, 
Volume II 

The second volume of David S. Stewart's de 
tailed text and guide for students and practising 
engineers covers major structural elements such as 
girders, columoas, and trusses, and complete bridge 
structures. Full design calculations, presented as 
im the design office, are carried out for the following 
foot span gantry girder; S5foot roof truss 
lattwe girder fowt bridge 70 foot span through 
railway bridge; 70 foot Pratt truss highway bridge 
included (Constable & 


Detailed drawings are 
Company London, edition, 1953. 207 
pp., 258.) 


Prestressed Concrete 

This is « free translation of Guyon's comprehen 
wive treatise on prestressed concrete, covering funda- 
mental concepts, basic methods of construction, 
materials, analysis and calculations of prestressed 
units with different types of reimforcements and 
under various conditions, methods of investigating 
cracks and failures, and determination of safety 


DENSIFIER 


CONTROLS SET AND 
REDUCES WATER CON- 
TENT WITHOUT INCREAS- 
ING AIR CONTENT FOR 


GREATER UNIFORMITY 
CRACK RESISTANCE 


WATER-TIGHTNESS 


SURFACE HARDNESS 


CHEMICAL 


CORPORATION 
NEW JERSEY 


DEALERS IN PRINCIPAL CITIES 


} 


factors. To broaden the book's value, worked ex- 
amples and some test results have been recast using 


Johns is the editor. 
440 Fourth Ave., 
$12.) 


British dimensions. 
(John Wiley and Sons, Inc 
New York 16, N.Y., 1953. 543 pp 


Eisenbahnbrucken aus Spannbeton 


This report (Deutscher Ausschuss far Stahibeton, 
Heft 112, by Reichsbahnrat Buhrer) on experiences 
in the construction of prestressed concrete railroad 
bridges presents the results of tests and measure 
ments made on four existing structures and on test 
Tables and graphs are extensively used in 


pieces 
the presentation of the data. (Wilhlem Ernst & 
Sehn, Berlin, 1953. 67 pp. DM 800) 


Housing and Building in Hot-Humid and 
Hot-Dry Climates 


The four sessions of this conference dealt re- 
spectively with the following subjects. the problem 
of living in hot environments; architectura! design 
for hot climates including bioclimatic requirements, 
structural features and the performance and prop- 
erties of materials; mechanical problems such as 
cooling and dehumidification. Many of the papers 
in thes Research Conference Report No. 5 present 
detailed techmical information 
Advisory Board, 2101 Consti 
177 pp., $6.) 


considerable 
(Building Research 
tution Ave., Washington, 1953 


Beam Formulas 


Originally intended for use in connection with 
A. Kleinlogel'’s other books, this compilation trans- 
lated by Harold G. Lorsch is also of independent 
value for the computation of statically determinate 
and indeterminate structures. It contains more 
than 70 loading conditions covering the range of 
loads in practical engineering. This American edi- 


tion contains elastic curve equations and other ma- 
terial not given in the original German 
Ungar Publishing Company, 
New Vork 10, N_Y., 1953 


Frederick 
105 East 24th St., 
143 pp., $5.50) 


Cambridge Elementary Statistical Tables 


D. V. Lindley and J.C. P Miller have prepared 
a set of ten tables of the commoner statistical func- 
tions and tests of significance for users of statistical 
methods in scientific research, technology, and in- 
dustry. Tables included are for the normal distri- 
bution and frequency functions, percentage points 
of various derivations of the normal distribution, 
the correlation coefficient and other common trans- 
formations, and random sampling numbers. (Cam- 
bridge University Press, 32 East 57th St., New Vork 
22, N.V., 1953. 35 pp., $1) 


Design and Construction of General 
Hospitals 

Summarized results of research by various associ- 
ations and other authorities in the public health 
field has been prepared by the U.S. Public Health 
Service. Its i tance to engineers and architects 
lies in the detailed treatment of structure and lay- 
out planning, mechanical and electrical equipment, 
site problems, costs, and specialized construction 
requirements. Master plans are provided for vari- 
ous sizes of hospitals (F. W. Dodge Corp, 119 
West 40th St., New Vork 18,N. 1953. 214 pp, 


Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
elo prepares bibliographies, maintains 
search and photostat services, and can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
Library, 33 West 39th Street, New York 
18, N.Y. 
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DOWN 
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FUNDAMENTALS 


SMALLER 
AND 
BETTER 


KERN'S NK3 Precise Engineers’ 
Level. The world famous en- 
gineering tool especially de- 
signed for accurate leveling. 


The NK3 offers over 100 years of 
Swiss Master Craftsmanship and 
the latest technical achievements 
compressed into 4 lbs. of maximum 
precision, operational efficiency and 
economy. 


Mean leveling accuracy per mile 
(normal conditions) + .008 Ft. 


Coincidence bubble is viewed 
directly through 30X telescope, 
allowing constant check on bubble 
centering while reading rod. 


Ready for use right out of the case. 
Highest precision leveling with co- 
incidence spirit level and tilting 
screw. Coated optics give increased 
brilliance and contrast in the image. 


MORE RELIABLE READING 
IN LESS TIME! 
Ask tor Detailed Brochure NK527 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 
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Non-ASCE Meetings 


American Concrete Institute. The Sth 
anniversary of the founding of the American 
Concrete Institute will be celebrated at its 
1954 annual meeting, to be held at the 
Shirley-Savoy Hotel, Denver, Colo., Feb- 
ruary 22-25 


American Concrete Agricultural Pipe 
Association. The fourth annual convention 
and meeting of the American Concrete 
Agricultural Pipe Association will take place 
at the Fairmont Hotel, San Francisco, 
February 24. 


American Concrete Pipe Association. 
Headquarters for the 46th annual conven- 
tion and meeting of the American Concrete 
Pipe Association will be the Fairmont 
Hotel, San Francisco, February 25-27. 


American Institute of Chemical Engi- 
neers, The Statler Hotel, Washington, 
D.C., will be headquarters for the meeting 
of the American Institute of Chemical En- 
gineers, March 8-10. 


American Institute of Electrical En- 
gineers. Trends in computers, with em 
phasis on their use in business, industry and 
aircraft control, will be the theme of the 
Western Computer Conference sponsored by 
the AIEE, at the Ambassador Hotel, Los 
Angeles, February 11 and 12. 


American Institute of Mining and 
Metallurgical Engineers. Annual meeting 
at the AIME will be held at the Hotel 
Statler, New York, N.Y., February 15-18. 


American Society for Metals. Mid- 
Winter Meeting of the American Society for 
Metals will be held at the Hotel Statler, 
Boston, Mass., March 4 and 5. 


Illinois Highway Engineering Conference. 
The 40th annual Illinois Highway Engineer- 
ing Conference will meet on the campus of 
the University of Illinois, Urbana, IIL, 
March 2-4. 


National Association of Corrosion En- 
gineers. The tenth annual conference and 
exhibition of the National Association of 
Corrosion Engineers will be held in Kansas 
City, Mo., March 15-19. 


National Conference on Trichinosis. 
The Second National Conference on Trich- 
inosis will be held in the auditorium of the 
American Medical Association, 535 North 
Dearborn St., Chicago, IL., March 1 


Northwest Conference on Road Building. 
The civil engineering department at the 
University of Washington, Seattle, Wash., 
is sponsoring the Seventh Northwest Con- 
ference on Road Building, to be held at the 
university (214 More Hall), February 17-19 


Society of Automotive Engineers. A 
meeting cf the Society of Automotive En- 
gineers, devoted to the passenger car (body 
and materials) will be held at the Hotel 
Statler, Detroit, Mich., March 2-4 
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For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
$008 27th St., Long Island City 1, f. Y. 
1808 10th St., Oakland 20, California 
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New in Education 


the association's fall meeting in Gary, Ind., 
Dr. H. A. Leedy, director of the foundation 
of MAPPA, detailed 


and president 


MAPPA'’s three-point program, given here: 


This fall engineering entered the field of 
adult education via television. Six engi 
neering professors from the University of 
Michigan College of Engineering presented 
a series of 15 one-half hour programs en 
titled ‘Engineering: Building the Modern 
World.” Produced by University of Michi 
gan Television, the program was carried by 
three studios in Detroit, Lansing, and 
Kalamazoo. Those interested in more de 
tails were referred to the University of 
Michigan Extension Service. 


Research activity in the New York Uni 
versity College of Engineering increased 14 
percent during 1953 and passed the $2,000, 
000 mark. The annual expenditure for 
sponsored research was $2,017,000, com- 
pared with $1,758,000 the previous years 
The recently released annual report de 
scribes the Division's wide range of investiga- 
tion-—-from establishment of a cosmic ray 
observatory on an Alaskan mountain to 
electronic research and development in the 
specialized fields of transmission measuring 
equipment, servomechanisms, and power 
generation, and research in air and water 
pollution 


The department of engineering me 
chanics at the University of Detroit recently 
installed equipment for use in research in 
volving hydraulic pressures up to 25,000 
psi and for the calibration of pressure gages 
of all sizes and capacities up to 25,000 psi 
Inquiries concerning the equipment, availa 
ble to industry for research problems, should 
be addressed to the Engineering Research 
Council or H. E. Mayrose, chairman of the 
Department of Engineering Mechanics, 
University of Detroit, Detroit, Mich. 


The Traffic and Planning Division of the 
Mississippi State Highway Department at 
Jackson, is sponsoring a series of five-week 
“in service” training courses in photogram 
metry. The course is planned to give high 
way engineers the know-how for 
highway engineering purposes, of the identi 
fication of images on aerial photographs and 
their interpretation by stereoscopic examina- 
tion, and by making measurements by ele 
mentary photogrammetric methods for re 
connaissance purposes 


basic 


A short course for sewage treatment work 
operators will be given by the Massachusetts 
Department of Public Health at the Uni 
versity of Massachusetts, Amherst, Mass., 
March 22-26. Inquiries should be addressed 
to the Division of Training, Massachusetts 
Department of Public Health, 543 State 
House, Boston, Mass 


The Armour Research Foundation has 
been selected by the Midwestern Air Pol- 
lution Prevention Association to carry out 
a $25,000 study to combat air pollution 
in the Chicago area. In an address before 


1. A study to determine the sources of 
pollution 

2. The study and analysis of a large 
number of cases histories of smoke viola 
tions in the files of the city’s Air Pollution 
Control department, 

3. An education program to inform Chi 
cago residents of the problem and how it 
can be controlled 

Scientists at the Armour Research Foun- 
dation were scheduled to have begun this 
study to improve the atmosphere around 
Chicago in November. 


The School of Civil Engineering of Cor- 
nell University announces the establishment 
of a two-year fellowship for graduate study 
in the use of bituminous materials and 
aggregates for bituminous paving mixtures 
The fellowship has been made possible by 
the New York State Bituminous Concrete 
Producers Association. Applicants for the 
1954 spring term are now being considered. 
Information may be obtained from Prof. 
Taylor D. Lewis, Lincoln Hall, Cornell 
University, Ithaca, N.Y. 


Contracts totalling $1,195,087 have been 
let by the University of Pittsburgh for the 
construction of a building to serve as new 
headquarters for its schools of engineering 
and mines. A sharp rise in freshman en- 
rollment, combined with increasing support 
from industry makes the facilities doubly 
necessary, according to Dr. Raymond Fit- 
terer, dean of engineering and mines. The 
new engineering building, on the Oakland 
campus, will be six stories high with a total 
floor area of 61,300 sq ft. It will house 
research and laboratory space, the hydrau- 
lics, strength of materials, soil, and chemical 
engineering laboratories. The wind tunnel 
for aeronautical engineering will also be 
housed in a section of the building. Work 
was begun carly in November 


Considerable activity is under way in 
universities relative to instituting courses 
on corrosion, according to Dr. Norman 
Hackerman, University of Texas, chairman 
of the National Association of Corrosion 
Engineers’ education committee. Among 
the wuniversit‘es considering or giving 
courses in corrosion are Stevens Institute 
of Technology, Oklahoma A & M College, 
Washington State College, and the Univer- 
sities of Tennessee, Missouri, Houston, Okla- 
homa and California (at Berkeley). 


Industry, engineering societies, and the 
University of Cincinnati recently cooper- 
ated with the Engineer's Council for Pro 
fessional Development in the presentation 
of a highly successful community project. 
A total of 285 practicing engineers and scien- 
tists enrolled in the expanded group of 
graduate courses offered this year for the 
first time on a part time basis through the 
joint plan of the Evening College and 
the Graduate School of Arts and Sciences at 
the University of Cincinnati. 
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Applications for Admission to 
ASCE, December 12, 1953- 
January 9, 1954 


Applying for Member 


Frank Neate Barker, Chicago, 

Huserr Brooks, Santa Fe, Calif 

CrarKke, Jersey City, NJ 

Howarp Crayron, Austin, Tex 

Sreruen Curries, Pittsburgh, Pa 

NALADURGIA Seintvasa Govinna Rao 
India 

Ricwarp Gray, Cleveland, Ohio 

Crype CLemont Jounson, Toledo, Ohio 

THeopor Kariun, Haifa, Israel 

Tuomas Heeman Jamaica, N. 

Tuomas Lowe, Cardiff, Great Britain 

James MacDonarv, Buffalo, N.Y 

Apams McPartann, Ruston, La 

Georce Hartuus Newson, Atlanta, Ga 

Eimer Jacos Niemen Columbia Falls, Mont 

Franz ANTON Pours, Stuttgart, Germany 

Cast Emanvet Roseerts, Fort Worth, Tex 

Eewin Gustav Rusecn, Brookfield, Il! 

Nason Ellsworth, Me 

Donato Stantey, Edmonton, Alberta, 
Canada 

Joun Guice Surron, Washington, DC 

Lovat Mutien Van Doren, Topeka, Kans 

Van Houten, New York, N.Y 

Vianna Ropetounz, Denver, Colo 


Bangalore, 


Applying for Associate Member 


Busacaccnt, New York, N 
Long Beach, Calif 
Calif 
Columbia, 


Josern Micwart 

Coox 

Witarp Warren Dean, Sacramento 

Marcia. Peracra, Bogota 
S.A 

Jose Antonto Farta-Manpoza, Venezuela, S.A. 

Preeeman, New York, N.Y 

Howary Watcace Hoimes, Providence, RK I 

Honpros, Nedlands, Western Australia 

Rex Hoven, Littl Rock, Ark 

Parrerson Hunprey, Je, Dallas 

Carvin Santa Fe, N. Mex 

Warva™ Sincu Jacorv, Mombasa, Kast Africa 

Kowin Kareenicx, Billings, Mont 

Howarp James Stockton, Calif 

Dev Praxasn Mewra, Dethi, India 

Joun Harvey Netwsen, Milwaukee Wis 

Fovuap Aspet RaumMan Osman, Ithaca, N Y 

Josern Russert Passonneau, Knoxville, Tenn. 

losern Frank Peena, Je, Washington, DC 

Ranpoten Josern Pereesen, Baltimore, Md 

Francis Lewts Rees, Arkansas City, Kans 

Kimeatt Roseers, Wilmington, Del 

Joun Henry Rew, New York, N.Y 

Mores Scnupack, Arlington, Va 

RemiIncron Syracuse, N.Y 

Rosert Micron Swiet, Caracas, Venezuela 

Eenest Untraver, Fayetteville. Ark 

Crasence Georor Watters, Je, La Mesa, Calif. 

Craup Bear Anchorage, Alaska 


Tex 


Applying for Junior Member 


Jose Acuna N, Laranne, Wyo. 
Arras Acam, lowa City, lowa 

Henxeigue Baeenner, Sao Paulo, Brazil 

Joun kowarp Bunts, Denver, Colo 
Luts Canerri, Cambridge, Mass 

Joun Custis Commanper, Monterey Park, Calif. 

Caries Howarp Cornine, Columbus, Ohio 
Peres Georoe Detroit, Mich 
Jean Jacgues New York, N VY 

Cragence Howe.t Foster, Detroit, Mich 
Joun Camano, West Haven, Conn 
Agruve Currits Gooca, Sacramento, Calif 

Joun Leatee Harr, Omaha, Nebr 
ekyt Deannon Harr, Dallas, Tex 

NatHan New York, N.Y 

Det Mar JANSON, Sacramento, Calif 

Ricuaryp Wactrer Kerorz, Cleveland, Ohio 

at Eimer Lewes, Je, Sacramento, Calif 
Tuomas Josern Lyncn, Menlo Park, Calif 

James Arter Norets, Seaford, Del 

Lours Philadelphia, Pa 

Lee Parriccos, El Sejundo, Calif 
Attan Watrace Perrenson, Alberta, Canada 
Kast Gorata Madras, India 
Rooney Warrer Reecey, St. Paul, Mion 

Rosert Scunetwer, Terre Haute, Ind 
Miron LeRov Scuarrer, Detroit, Mich 
Manowar Rangoon, Burma 

Carrot. Tayior, Philadelphia, Pa 
Leonargp Easxtne Van Houten, New York, N.Y 
Writs Aceert Waas, Kansas City, Mo. 

Warner, Culver City, Calif, 

Gero Weissmann, Summit, NJ 


[Applications for Junior membership from 
ASCE Student Chapters are not listed .| 
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Get WINTER CONCRETE 
—— with HIGH 


A Bronze as Strong as Nickel Stee! 


TENSION 
Ultumate tensile strength Ibs. 
sq 


CHLORIDE 
List of U. S. Government Specifications Covering HY-TEN-SL Bronze 
ARMY 


Porg:nes Rolled Rod 21 Class B 
Castings...QQ-B.726 Class B and C 


Forgings and Rolied’ Bod 
NAVAL GUN FACTORY Lowers Costs! 


NAVY Washington Navy Yard 
@ Saves Time Between Operations! 
Send for 46 Page Tent Book” Permits Quicker Finishing! 
Cuts Protection Time! 


AMERICAN MANGANESE BRONZE | Assures Full Ultimate Strength! 


COMPANY Today—with SOLVAY Calcium Chloride, it is both 

4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. possible and practical to carry on concreting operations 

PITTSBURGH, PA during the winter months. The addition of SOLVAY 

tifa Calcium Chloride assures fast setting to permit quick 

Established 1909 finishing, full ultimate strength and a short protection 
period—even in freezing weather, 


Whether you do your own mixing or use transit-mix 


WartT Sensitive concrete, you will be sure of quality work, minimum 
“ ; ji cost and a faster operation if you are sure that your 
SURV EY! NG j specifications include: 1. The use of heated water 

and materials, 2. The use of SOLVAY Calcium 
Chloride in the mix, 3. The use of proper covering 
or protection against anticipated temperatures, 


When ordering 


READY MIXED CON- 
CRETE IN COLD 


Fel WEATHER 
“The Effecta of Caleium Be sure to Specify 


Chloride on Portland Ce- 
ment’ is filled with impor- 

tant information and answers SOLVAY 
to your questions about the 
use of calcium chloride in Calcium Chloride 
concrete. Mail coupon be- 
low for your free copy 


SOLVAY PROCESS DIVISION 


Allied Chemical & Dye Corporation 
WAT Altimeter Survey 61 Broadway, New York 6, N. Y. 


saves time and meney by 
eliminating lines of sight. 


Please send me without obligation your book, “The Effects of 
Calcium Chloride on Portland Cement.” 


Name 
Write today for ad 


WALLACE & TIERNAN 
PRECISION INSTRUMENTS AND ELECTRICAL MECH 
in Canede: Wallace Products itd. Box 54, Toronto 13 


Company. 


City .. Zone... State 
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: 
Band Cast 125,000 | 115,000 108,000 100,000 90,000 85,000 Al usin 
Rolied 1° and under cece | 120,000 110,000 165,000 95,000 85,000 ¥ f 
Rolled or Porged. over 1” | 115,000 108,000 100,000 90,000 85/000 
Yield Point (divide: method) | a 
Sand Cast ; 95,000 | 75,000 60,000 $5,000 45,000 40,000 aco 
Rolled 1° and under | 75,000 65,000 60,000 50,000 45,000 
Rolied or Porged. over 1... | 75,000 65,000 60,000 $0,000 45,000 ae 
Elongation 1°—% 
Sand Cast 10 2 “ is 20 28 
Porged or Rolied 2 13 is 20 
Reduction in area—% 
Sand Cast 2 “ 1s 20 23 
Porged of Rolled 2 1s 20 
COMPRESSION Cc A L | 
Ibs. per sq. in 70,000 | 65,000 $8,000 $0,000 40,000 35,000 
2 
4 
* 
el 
—1000 te 15000 FT, 
| 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Tue Frex-Piane hydraulic finishing 


machine is the first concrete road building 
machine to incorporate the benefits of com 
plete hydraulic 


Essentially, the 


machine does two things: it greatly in- 
creases the quality of the finished con 
crete; and it greatly increases the speed 
at which concrete pavements can be 
finished. In addition, this machine also 
incorporates other important features — its 
complete portability, its faster width ad 
justability, and simplicity and ease of op- 
eration. The sereeds are hydraulically 
reciprocated, This takes the place of the 
rotary screed drive action of mechanical 
machines. The rotary screed drive of 
mechanical machines is not completely 
efficient in that the screeds are raised very 
slightly at the end of each stroke. In 
addition, at the end of each stroke, the 
screeds “pause,"’ which creates a dragging 
action~—-slight as it may be. These two 
seemingly insignificant conditions are 
responsible for slower, less efficient and 
more expensive hand finishing operations 
The piston activated hydraulic finishing 
machine eliminates both of these unde- 
sirables. The activating element the 
hydraulic piston operates in a horizontal 
plane. This insures that the screed is in 
perfect contact with the concrete through- 
out its complete cycle. In addition, be 
cause of its piston action, there is no slow- 
ing of the screed traverse; thus, there is no 
sereed drag. Practically, the evidence of 
this superior finish has been demonstrated 
on the 15 State Highway test jobs, on 
which the machine performed. On some 
of the test jobs bullfloating was climinated 


100 


OF 


Hydraulic Finishing Machine 


Flex-Plane Has Complete Hydraulic Action 


INTEREST AS 


because the machine left such a true 
finish. On every test job the hand finish- 
ers worked much closer to the machine 
because of the easy work left for them by 


the machine. In working super-clevated 
curves, the superiority of the hydraulic 
screed action became even more evident 

The Flex-Plane machine held the concrete 
at the high form. Concrete did not roll 
toward the lower form line. This feature 
alone eliminated carry-back of material to 
the high form. The speeds at which this 
machine operate are one of the secrets con- 
tributing to the improved quality of the 
finish. The normal mechanical machine 
is limited to only three screed stroke com- 
binations. The hydraulic screeds operate 
from 0 to over 100 strokes per min. In ad- 
dition, the front and rear screeds are inde- 
pendently operated and controlled to con- 
form to job conditions. This means that 
an infinite number of combinations of 
travel and screed speeds are immediately 
available to the operator by simply dialing 
the speed desired. In addition, the for- 
ward and reverse travel speeds are ap- 
proximately 2'/, times faster than me- 
chanical machines. Perhaps, more impor- 
tant than the speeds is the fact that the hy- 
draulic range of speeds is selective at any 
point between 0 and 220 ft per min. In 
contrast to this almost infinite selection, 
the mechanical machines are limited to 
only four pre-determined speeds. This 
combination——faster screed speeds and 
faster travel—enables the contractor to 
adapt the finishing operations to variable 
job conditions. Flexible Road Joint Ma- 
chine Co., CE 2-100, Warren, Ohio 


REPORTED 
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BY MANUFACTURERS 


Building Material 


Tecrem ts A building material made of 
wood fibers bonded together with an inor 
ganic cement. It is being used for commer- 
cial, industrial and school roofs. Claimed 
to be structurally stronger, in many ways, 
than plain conerete, it has a very high in- 
sulating value, possesses excellent acous- 
tical properties and has passed Under- 
writers’ Laboratories tests for incombusti- 
bility. In the Newark, Ohio, plant of the 
Tectum Corp., wood fibers are fed into one 
end of a large roller-oven” Chemicals are 
added and a city block down the line, a 
continuous slab of roof plank rolls off. 
The material is incombustible, doesn't 
rot, weaken with age, or appeal to a ter- 
mite. It can be sawed, chopped, or drilled. 
Many experiments are being made with 
the product. It may soon be used as 
the wall core in a new line of metal houses 
It is being tried for interior wall partitions 
and has real possibilities in the field of 
radio and television. The acoustical 
treatment is built into the wall when the 
product is used. Since it is made from 
shredded wood, small pieces could be used 
The principle could prove a lumber 
stretcher for the nation's supply. Tectum 
Corp., CE 2-100, 105 South Sixth St., 
Newark, Ohio 


Catalytic Reduction Process 


A NEW PROcESS which completes bio- 
logical sludge digestion in one-quarter of 
digester volume generally required, has 
been announced. This means that the 
capital expenditures for the digestion 
Stage in sewage and industrial waste treat- 
ment plants may be drastically cut. Be 
cause of rapid population increases since 
the war many existing plants have seri- 
ously overloaded digesters. The use of 
the process will make existing tank capac 
ities sufficient to carry the new load. It 
is possible to complete the anerobic de 
composition of sewage solids in approxi- 
mately one-third to one-fourth the time 
currently considered necessary Oper 
ation over a period of four years has indi- 
cated that loading ratings of 0.345 Ib of 
volatile solids per cu ft of digester volume 
per day can be successfully digested. This 
contrasts with 0.05 Ib of volatile sewage 
solids per cu ft of digester volume per day 
usually found in sewage treatment plant 
operations. The sludge produced is the 
equal in every respect to sludge produced 
by currently practiced digester operation 
methods. These findings have been veri 
fied in full scale plant operation at Colum 
bus, Ohio. The process known as Cataly 
tic Reduction Process is being offered for 
consideration to consulting engineers and 
municipalities through the Catalytic Re 
duction Co., Inc, a subsidiary of the 
Chicago Pump Company, CE 2-100, 622 
Diversey Pkwy, Chicago 14, Ill. 
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Equipment, Materials & 
Methods (Continued) 


Hydraulic Crane 


A NEW HYDRAULIC CRANE combines the 
best features of crawler, truck and erection 
cranes with those of industrial shop cranes 
It can lift and transport its maximum load 
any distance indoors or outdoors; with 
boom extended, hook can be raised 24 ft or 
lowered 30 ft below ground level. The 
telescopic boom can be raised to any point 
between the horizontal and 45 deg and can 
be turned continuously through 360 deg 
Load performance tests showed that the 
crane operated with a much greater degree 


of efficiency after changing from the con- 
ventional type worm gear to the present 
Cone-Drive gearset. This exceptional 
efficiency rating was achieved through use 
of a standard 6 in. center distance 50:1 
Cone-Drive gearset in the boom lifting 
mechanism, which is driven by a 750 rpm 
Vickers hydraulic motor. A second Cone- 
Drive gearset, with a 5 in. center distance 
and 40:1 ratio, is used on the crane swing 
drive to provide smooth operation and 
save both space and costs. Rated ca- 
pacity of the crane is 3,200 lbs at a boom 
radius of 18 ft, and 8,000 Ibs at a 10 ft 
boom radius. Austin-Western Company, 
CE 2-101, Aurora, Ill. 


Clinometer 


Tue Geo-Pocket Clinometer is de- 
signed for reading vertical and horizontal 
angles in preliminary surveys. It also 
serves for the determination of distances 
Therefore, it is useful to surveyors, civil 
engineers, mining engineers, building con- 
tractors, foresters and architects. The 
instrument will render excellent service to 
the surveyor for measurements in close and 
intersected terrain, as well as for surveying 
steep roads where it is difficult to work 
with regular types of surveying instru- 
ments. Every surveyor and civil engineer 
should carry this instrument because of its 
handiness for sighting points and for 
checking possible measuring errors. It is 
also an excellent instrument for architects 
and contractors to determine the measure 
ments required for estimating the cost of 
building projects. If handled carefully, it 
will also serve for precise measurements of 
distances and elevations, or for surveying 
profiles. Geo-Optic Company, Inc., CE 
2-101, 170 Broadway, New York 38, N.Y. 
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Many Costly Fires Like This Are 


REVENTED 


the KINNEAR Steel 
Rolling Fire Door 


AKBAR” — 


40% 


the biggest fires in a 

single year showed lack of fire-door 

— as contributing to the 
avy losses.* 

You get positive, automatic, depend- 


able fire protection at doorways and 
windows with Akbar Fire Doors. 
They're pushed downward by a 
strong spring . . . controlled in 
downward speed . . . and operable 
after closure, for emergency use. 

These efficient doors remain coiled 
out of the way, overhead, when not 
in use, but lower automatically, with 
speed, efficiency and safety, when fire 
threatens. They combat fire loss by 
cutting off drafts, blocking flames, 
and confining fire to small areas. 


*(As reported in the 
Jan. 1947 Quarterly of 
the National Fire Pro- 
tection Association.) 


Approved and labeled by Under- 
writers’ Laboratories, they have 
saved as much as 33% of their cost 
annually, in reduced insurance rates. 
Built to fit windows, doorways or 
other openings of any size. 


“Akbar” Doors can also be equipped 
for daily service use, with or without 
motor operation. But standard (non- 
labeled) Kinnear Rolling Doors are 
preferred for service use where ex- 
tra fire protection is not needed. 


The KINNEAR Man Co. 


FACTORIES: 


1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


4 
| 
| 
| 
> 
. we 
| 
| 
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ROLLING DOOR 


jst nai nail ‘em in. 


pour your concrete 


AND FORGET ABOUT SEEPAGE 


wit LABYRINTH 
WATERSTOPS. 


Concrete shrinkage can't cause leakage 
urs when you're 
ints. Economical? You 


INSTALLATION COST IS VIRTUALLY ZERO! 


Four ris 
LABYRINTH 
WATERSTOP 
VERTICAL 
CONSTRUCTION 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


Fer Further Information ond the Coupon! 
Potent applied for 


by pense, 
South Chicage 6, titineis 
Send ond sample. 
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Road Sweeper 


A RECENTLY designed, practical and 


efficient non-electric magnetic road | 


other ferrous hazards to rubber-tired 
traflic on roads, airports and loading 
areas are quickly removed by this revolu 
tionary sweeper. Heart of the Cesco 
magnetic road sweeper is its set of Alnico 
high intensity magnets with a lifetime 


=< 


magnetic service guarantee. Available in 
standard sweeping widths of from 4 to 8 
ft, these magnetic road sweepers are sup 
ported on cold rolled steel frames with 16 


| sweeper is now offered. Nails, wire and | 


in. heavy duty road type wheels mounting | 


pneumatic tires. Wider models are avail 
able on special order. The complete 
sweeper includes stainless steel magnetic 
plate covers that dump collected tramp 
iron into the built-in retainer pans. This 
operation is easily and quickly accom 


‘plished by a manually operated worm | 


gear that serves to rotate the magnets to | 


the discharge position. The stainless 
steel covers are then swung upwards and 
immediately release their loads into the 
retainer pans. The hitch of the Cesco 
magnetic road sweeper is designed for at- 
tachment to a Jeep, tractor or any other 
vehicle that will pull it over the area to be 
swept. These non-electric, permanent 
sweepers cost nothing to operate and are 
ready for work at all times. They func- 
tion in all kinds of weather and cannot 
cause shock to users or sparks to endanger 
plants handling inflammables. They oper- 
ate efficiently on both smooth and un- 
paved areas. Cesco, Div. 15, Santa Rosa, 
Calif. 


Plastic Pipe 


LATEST DEVELOPMENTS in a new type of 


plastic pipe indicate that the thermo- | 


setting (heat-set), rigid, glass-fiber, rein- 
forced plastic polyester resin pipe is al- 
ready in widespread use in many applica- 
tions previously thought suitable only for 
steel. Reflin pipe has aroused widespread 
interest among pipemakers who view it as 
a product which may replace steel pipe 
for corrosion-service uses. The pipe has 
overcome many of the limitations of 
presently used plastic pipe materials 
which previously have limited the wide 
spread acceptance of plastic pipe. It is 
available in larger diameter (ranging from 
4 in. up to 10 in.) is stronger, tougher, 
lighter and has greater temperature range 
of operation (from —90 deg F to —230 deg 
(Continued on page 102 


WALLS 
@ BATTERED WALLS 
@ CURVED WALLS 


@ SLABS 


SYMONS CLAMP a MFG. CO. 
4291 DIVERSEY AVE. * CHICAGO 39, ILLINOIS 


Complete drilling and 
grouting service for 
construction and min- 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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Fig. 1. Welded detail on mu/ti-story 1700-ton 
Sramework built with 15% less steel. Structural de- 
signers: Paul E. Jeffers and Robert Wilder, Les 
Angeles, California. 


DESIGN IDEA 
CUTS STEEL COSTS 15% 


N the 1700-ton framework above, 

continuous girders passing over 
columns are spliced at points of min- 
imum stress between columns rather 
than at the columns. The construc- 
tion, made possible at low cost by 
arc welding, permits use of smaller 
size girders, thus cutting steel re- 
quirements 15%. 

The example shown is typical of 
how cost-mindedarchitectsand struc- 
tural engineers are utilizing ultimate 
benefits of welded designs to lower 
construction costs. Through contin- 
uous framing, by eliminating splice 
plates, and taking advantage of low- 
cost shop fabricating methods, struc- 
tural savings of 15% to 20% over 
riveting are common achievements. 
Furthermore, welded buildings pro- 
vide more useable space because less 
height is required per story and 
greater floor area results from small- 
er beam and column sizes. 


Fig. 2. Beam te column connection on I!-story 
apartment, 1200-ton frame erected with 25% less 
steel. Engineers and Contractors: Byrne Organiza- 
tion, Inc., Washington, D. C. 


HOW TO DESIGN FOR 
WELDED CONSTRUCTION 


Structural design data sheets giving latest 
information on welded construction are avail- 
able to architects and structural designers. 
Write on your letterhead to Dept. 2401. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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F). It is nearly chemically inert and has 
no tendency to cold-flow. While it has 
many of the advantages of steel pipe, 
Reflin pipe scores higher in easier handling 
and lower cost of installation and main 
tenance. And unlike metal pipe it is resist 
ant to rust, chemical attack, electrolytic 
action and other factors causing deteriora 
tion of metal pipe. While steel pipe fails 
through corrosion in from 3 to 4 years, and 
gray iron with good corrosion resistance 
will last 10 years, Reflin pipe will resist cor 
rosion indefinitely. The superior qualities 
of the glass-fiber reinforced material pro- 
vide many advantages for pressure trans- 
mission applications. Resistant to most 
salts, acids, hydrocarbons and natural 
corrosive elements commonly found in 
pipeline applications, Reflin pipe with- 
stands aging and weathering in above or 
below ground conditions. Reflin Co., 
CE 2-103, Gardena, Calif. 


Front End Loader 


A lL cu yp front end loader with torque 
converter has been added to the com 
pany’s front end loader line. Powered by 
gasoline or diesel, the smaller capacity 
front end loader joins the 1'/, cu yd Model 
15 Series Speedall with torque converter, 
which Pettibone made available for national 
distribution last summer. The torque 
converter is standard equipment on all 
Speedall 1 cu yd and 1'/, cu yd models 


Diesel or Gasoline Powered 


The high dump and long reach of the 1',. 
cu yd Speedalls, are also unique features 
pf the 1 cu yd models, coupled with the 
benefits from torque converter power 
transmission of extra yardage, higher daily 
output, faster cycles, less breakage and 
smoother operation. When the bucket is 
centered over the truck, 7 ft above the 
ground, Speedall’s front tires are 2 ft 
away from the truck body. This elim 

inates loss of time ordinarily required 
for spotting loaders. Because the torque 
converter basically depends on the well 

established fluid-drive power transmission 
principle, all Pettibone Speedall models 
provide inch by inch control through foot 
acceleration only, without shifting speeds 
or slipping clutch. The engine operates 
at maximum efficiency at all times with 
full power for full loads and just enough 
power for light loads because power is au 

tomatically selected for the load handied 

Engine stalling and slow-downs while 
waiting for engine speed pick-ups are thus 
eliminated. Pettibone Mulliken Corp., 
CE 2-103, 4700 West Division St., Chicago 
$1, Il. 


Ask the man behind the‘gun”’... 


How these 8 major 
design advances 
make White the top 


engineers. transit 


An optics system redesigned to achieve 


more effective aperature. 
3. Covered leveling screws. 
4. Improved telescope bearings. 
5. New “U" design standard. 
6. Glass Reticules. 
7. Improved design and hand-lapped tan- 


gent screws. 


8. Centrifugal castings. 


"Tomorrow as in the past, White 

Engineers’ Transits will continue to 
offer the most up-to-date design and 
construction features. This results in 
greater accuracy, longer instrument life, 
easier use. To get all the details write 
for Bulletin 1053. Davin Wire Co., 
359 W. Court St, Milwaukee 12, Wis. 


We offer 
the most erpert 
REPAIR SERVICE 

on all makes, 
all types of 
instruments, 
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This Acker drill owned by a 
leading Southern University, is 
used not only for instructing en- 
gineering students, but commer- 
cial testing as well. In the latter 
capacity, it is in much demand 
by State governmental engi- 
neering departments for soil 
sampling and foundation test 
boring. 


To see why Acker drills are 
preferred by leading engineers 
everywhere, write for Bulletin 
30, CE. 


Acker Model TH Hydraulic Feed Core Drill mounted on 
two wheel trailer engaged in soil sampling and foundation 
test boring for o new building. 


ACKER DRILL C0., inc, 


@ comlete line of Diamond and Shot Core , Drilling Accessories and Equipment 


CHASING 
COSTS 


...You need CONSTRUCTION cost CONTROL 


Written by construction men, and containing sections on: Classification of Construction Cost Accounts; 
Distribution of Costs; Control of Costs; Financing the Construction, and Taxes. 
CONSTRUCTION COST CONTROL IS a practical answer to your cost problem. 


Well illustrated and supported by charts and specimen accounting forms, this authoritative 97-page, 
8' « 11, sturdily bound book covers the complete cycle of estimating, accounting, distributing and an- 
alyzing of all operational and overhead costs. A practical and easily applied system is fully out- 
lined 


included are sections om PRELIMINARY ESTIMATING, BUDGETING, CLASSIFICATION OF CONSTRUC- 
TION COST ACCOUNTS, DISTRIBUTION OF ACCOUNTS, CONTROL OF COSTS, TIME AND MOTION 
STUDIES, FINANCING AND TAX PROBLEMS. 

Sent postpaid to ASCE Members — $4.00 To non-members $5.00 


To ASCE Student Chapters in quantities of 10 or more $3.00 each 
To colleges for textbook use in quantities of 10 or more -$3.00 each 


| 33 West 39th St., New York 18, N. Y. 


| 
Please send copies of CONSTRUCTION Cost | 
CONTROL | 
Sweet.... cece j 
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Scaffolding Bracket 


ENTHUSIASTIC acceptance on the West 
Coast has encouraged the manufacturers of 
Clamp-Jack to establish national distri- 
bution for this new scaffolding bracket, de- 
signed particularly for concrete construc- 
tion work. Among the reasons offered 
for its quick popularity are outstanding 
safety factors, plus time and material 
saving features. Clamp-Jack is designed 
so that it will adapt to every step of con- 
crete construction work including: erec- 
tion of first and second form walls; placing 
of reinforcing steel; stripping of forms; 
breaking off ties; patching, sacking and 
finishing the surface. Safety is assured by 
the fact that the Clamp-Jack is solidly 
bolted in place throughout all operations 
Even severe jars, bumps or vibrations will 
not dislodge these supports until they have 
been unbolted. Time and materials are 
saved because OClamp-Jack brackets elim- 
inate the necessity and expense of erect- 
ing supporting members from the ground 
up on any phase of the job. Clamp 
Jack users report their scaffolding costs 
are one-fourth to one-third that of the 
standing type. Clamp-Jacks are easily 
secured in place by hooking over or 
through the walers, or by a form clamp 
and stand-offs on the inner surface of the 
first form wall when placing reinforcing 
steel. They are not limited to use on 
walers, however. After the first section 
has been poured and stripped, the form 
clamp may be attached to a “J” bolt or 
deformed inner rod left imbedded in the 
concrete. Provisions are built-in for use 
of standoffs and handrail support. Ad- 
ditional features include light weight 
(22 Ibs) and ease of stacking. Continental 
Scaffolding Co., CE 2-104, 4671—24th 
Street Road, P.O. Box 2551, Sacramento, 
Calif. 


Rock Bits 


A FULL series of carbide-tipped detach- 
able rock bits—-which are said to be com- 
piling remarkable footage records on cur- 
rent Canadian mining, tunneling and road 
constructions projects —will be added to 
the Coromant drill steel line. The bits 
will be available in diameters ranging 
from 1*/, in. to 4 in. Field tests on 
selected Western projects now are under 
way to compile case history data, and to 
verify records of Canadian comparative 
tests which showed the tools to be drilling 
up to 300 percent more footage. This 
improvement was the result of a Coro- 
mant formula for the carbide insert and 
also a special Swedish steel used in the 
skirt and body of the bit. Sandvik, 
manufacturer of the Coromant line which 
Copco Pacific distributes exclusively in the 
West, is unusual in that it operates its own 
tungsten carbide mines in Northern Swe 
den, plus all of the processing plants neces- 
sary to produce the finished carbide prod- 
uct. This gives an unmatched oppor- 
tunity for quality control. Copco Pacific, 
Ltd., CE 2-104, 930 Brittan Ave., San 
Carlos, Calif. 
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SUPERIOR- 
LIDGERWOOD-MUNDY 


CORPORATION 


sr 
to learn more about this quality 
equipment, write for bulletin H 414 


with Servicised 


White Pigmented 
Concrete Curing 


Compounds 
coverage...no missed 


ED neat reduces coucrete tem- 
peratures 15° F. 


Saves material...n0 waste or overtap 


dows run on sloping surfaces — 


Servicised White Pigmented Curing 
Compound is widely used in areas 
where atmospheric temperatures ex- 
ceed 80° F because it produces a mem-, 
brane capable of reflecting heat to 
reduce concrete temperatures as much 

as 15° F Even application, using mini- 


mum material and applica- 


tion time. May be sprayed or 
Write for complete details and 


brushed. 
circular on Servicised 


SERVICISED PRODUCTS CORPORATION 


6051 West 65th Street, Chicago, Mlinors 
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Plastic Drawing Instrument 


AN INTERESTING plastic drawing in- 
strument for general design work has been 
placed on the export market. Called the 
Quickdraw, it enables accurate drawings 
to scale to be made even by amateur 
draftsmen being particularly useful 
where full drawing office facilities are not 
available. The appliance consists of a 
light rigid board contained in a leather 
folder 14 in. square to which is attached a 
plastic pantograph with a template so 
shaped as to enable lines to be ruled hori 
zontally, vertically and at all principal 
angles, including those required for iso 
metric or perspective drawing. The tem 
plate is also carefully cut with mathemati- 
cal accuracy to produce varying angles, 
triangles, and rectangles, with graduations 
in inches and millimeters and circles from 
'/igin. to | in. diameter. A wide range of 
work can be carried out without the need 
for any additional instruments whatso- 
ever, although it can, where necessary, be 
used in conjunction with compasses, scales 
or protractors. It is particularly useful 
for carrying purposes as the appliance is 
complete in case, thus saving all the neces- 
sary impedimenta of drawing board, T- 
square, ete. Quickdraw Company, Ltd., 
CE 2-105, 127 Gunnersbury Avenue, Lon- 
don W.3, England 


Truck Mixers 


FIVE AND six cu yd truck mixers featur- 
ing improved weight distribution are an- 
nounced. The center of gravity has 
been moved forward and lowered by com 
bining the pedestal and 90 gal water tank 
Thus greater payloads are possible on any 


10-wheel truck of 175 in. wheelbase or 
more, yet they are well within legal high 
way load limits. Power for the mixing 
drum is supplied by a rear side mounted 
Chrysler 6 cylinder industrial engine 
Equipped with fluid drive, this engine 
offers exceptional operational control 
when used with the combination throttle 
and over-center drum brake which are 
standard on the Willard mixer. All con 
trols are conveniently located. Improved 
engineering design provides built-in 
strength and lightweight throughout 
frame and drum construction. Easy con- 
crete placement is accomplished with the 
rachet controlled chute which measures 
14 ft when extended. Willard Concrete 
Machinery Sales Co., CE 2-105, Lynwood, 
Calif. 


cut costs, save time, 
with the handy a 
BRUNTON* 


Weighs only 9 oz.—294"x3"x1 
Thousands of users hove found that 


much preliminary and suppl tal sur- 
vey work can be done with a Brunton 
Pocket Transit, making it possible to use 
their expensive instruments and big sur- 
veying crews more efficiently — saving 
time and money. 


*Brunton is a registered trademark of 


AINSWORTH & SONS, Inc. 


215) LAWRENCE ST. + DENVER 2, COLORADO 


RECTANGULAR 
CLARIFIERS 


FOR 
SEWAGE 
AND 
TRADE 
WASTES 


Particularly suitable where space is limited 
or where sludge delivery is desired at one 
end of tank. Consists of « bridge crane span- 
ning width of the tank supporting sludge 
scraper and skimmer, which moves auto- 
matically back and forth. 


Many of these units are now operating in 
sewage plants throughout the country. 


This unit has also proven highly successful 
as an oil-water separator in the treatment of 
oil refinery waste water. Bulletin 31-D-37. 


HARDINGE 


COMPANY iN CORPNRATESO 


| 
*on your belt 
SUPERIOR -LIDGERWOOD-MUNDY 
CORPORATION 
"MAIN OFFICE AND WORKS 
SUPERIOR, WISC. 
Dey. Street, New York, 
| 
Get 4 BIG ADVANTAGES | | 
| 
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900-ft. Tautline conveys 4cu. yd. 
river gorge. bucket to dam site. 
One man controls... a Saverman Slackline or Tautline Cableway.. . 
that can reach out 1,000 ft. or more. The Slackline is unexceiled for deep 
digging, especially under water. The Tautline is best for long range aerial 
crane work. 
Saverman machines lift, haul and dump any bulk material. Installations 
span pits, ponds, rivers or canyons. Slackline sizes: Ys to 3% cu. yds. 
Tautlines: up to 25 tons. Operation cost: just a few cents per cu. yd. 
handied. Consult Saverman engineers for specific information on your 
particular requirements. 
Write for Catalog C, Slockline Cableways; Catolog G, Tavtlines. 

SAVUERMAN BROS., INC. 

552 S. Clinton St., Chicago 7, III. 


SAUERMAN BROS., INC. 
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Weed Killer 


CHEMICAL WEED killers are finding more 
and more use particularly where un- 
wanted vegetation presents a maintenance 
problem or a fire hazard. High labor 
costs make grubbing, hand clipping or 
even power mowing prohibitive for many 
locations where removal of vegetation is 
desirable. One of the newest specialists 
among chemical weed killers is CMU 
intended for use where bare ground is the 
objective. As little as 40 Ibs of this chem 
ical per acre, or half a cup per 100 sq ft, 
will keep ground free of vegetation for one 
season or longer. It comes as a powder to 
be mixed with water, forming a suspension, 
as it is soluble only at the rate of 250 parts 
per million. It should be applied to the 
soil when there will be sufficient rainfall to 
carry the chemical down to the roots 
Power spray equipment with agitation is 
recommended for applying. Low dosage 
means minimum storage requirements for 
a season's supply and the compound is 
non-flammable, non-volatile, and presents 
no toxicity problem to people, livestock, or 
wildlife. One safety precaution must be 
observedCMU should not be applied 
where it can reach the roots of shade trees 
or other plants of value, as it is non-selec- 
tive when used for general weed control 
Some uses in the civil engineering field 
include roadsides and other public works 
operations, along plant security fences, in 
pavement joints and cracks, around fuel 
storage and equipment yards; around 
wooden structures and storage areas, such 
as sheds, bridge trestles, lumber and tim 
ber piles; military installations, pole 
yards, electrical installations, pipe lines, 
firebreaks, and railroads. Custom ap 
plicators are entering the fieid in many 
communities, applying weed killers on a 
contract basis. Public Relations Depart- 
ment, CE 2-106, E. I. Du Pont De Nemours 
and Co., Inc., Wilmington 98, Del. 


Fork Lift 


A off-the-road multi-purpose 
fork lift has just been announced. A 
machine of unusual versatility, the Terra- 
Lift M3 can be converted within 10 min. 
from a 3000 Ib capacity fork lift into a */. 
vd bucket loader, 6 ft angling dozer, or 
towing tractor of 30 drawbar hp. It will 
handle materials in deep mud, sand or 
snow, and is even able to achieve excellent 
traction on glaring ice. For indoor and 
outdoor use, the Terra-Lift equipped with 
hard rubber shoes operates easily over oil- 
soaked floors, silicon sand, or steel scraps 
im mills, foundries, and manufacturing 
plants. Available with 9 ft or 12 ft lifting 
mast, it is capable of handling gravel, 
sand, steel, pilasters, brick, or cement 
blocks from unpaved work areas to second 
story height. The Terra-Lift has only 6 
psi of ground pressure under full load, and 
is completely equipped with forks, loader, 
angledozer and tow hook. American 
Tractor Corporation, CE 2-106, Churu- 
busco, Indiana 
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Fig. B-144-A 


One of Two 48” Type M Gates installed 
in Ft. Stanton Pork Reservoir, Washington, 
D. C., to maintain direction of flow. See 
Feb. 22, 1944, issue Engineering News 
Record for story about this project. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Reduce costs and 


INCREASE PROFITS 


by renting these metal 
forms for concrete 


Economy Metal Forms save time, labor and 
material. They quickly lock together with 
a simple twist of a clamp. Standard units 
fit most jobs. Where needed, special forms 
can be fabricated to specification. 


ECONOMY FORMS CORP. 
Home Office: Des Moines, lowa 
DISTRICT SALES OFFICES: Kansas City, Mo 
Omaha, Neb Minneapolis, Minn Fort Wayne, ind 
Cincinnati, Orie Cleveland, Ohio Metuchen, N. 
Sp ingfield, Wass. Decatur, Ga Dallas, Texas 
Los Angeles, Calif. @ Caxiand, Calif. ¢ Denver, Colo 


ECONOMY FORMS 


meta! forms for concrete construction 
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Trenchmobile 


INCREASED BUCKET capacity with widths 
up to 16 in. has been announced, for the 
Model 88 pneumatic-tire mounted Trench 
mobile. The Model 88 is now offered 
with a choice of three bucket widths; 8, 
12, and 16 in. Other improvements in- 
clude hydraulic boom hoist with positive 
down crowd and three-point suspension of 
the wheels from the Trenchmobile frame 
With the increased trench width, the 
range of usefulness of the Model 8S 
Trenchmobile will be extended. Workers 
can now get into the wider trench when 


Model 88 


installing pipes, tiles and conduits 
Trenches for larger size pipes, tile and con 
duit systems are now within operating 
range of the machine. A wider range of 
home and building footings can now be 
excavated. Hydraulic hoisting and lower 
ing of the digging boom provides positive 
down crowd when setting in the most 
severe soils. It also maintains grade 
quickly and accurately. The speed of 
raising and lowering can be increased and 
is better controlled by the operator than 
formerly. Simplicity of construction of 
the hydraulic hoist eliminates many mov 
ing parts previously used and many ad 
justments. Three point suspension of the 
wheels from the Trenchmobile frame per 
mits excavating in roadside ditches of un 
even terrain. The oscillating action of the 
steering axle equalizes stress and strain 
loadings on the Trenchmobile frame. The 
frame is kept level when moving or digging 
over terrain with minor variations. Other 
established features of the Model 88 have 
been retained. Parsons Company, CE 2- 
107, Sales Office, Newton, Iowa. 


Vibrating Screed 


AN IMPORTANT vibrating screed is of 
fered. The principle of a screed is to vi 
brate a beam and pull it along the surface 
of the concrete. This not only strikes 
off the surface, but vibrates the concrete 
leaving a perfectly smooth surface. Slabs 
up to 30 ft in width have been surfaced 
with a Stow screed. Manholes and other 
obstructions pose no problems for the 
screed works right up to and around 
them leaving the slab surface in almost 
finished condition true to grade — elimi 
nating the costly, tiring job of hand-puddl 
ing and spading. The heart of the screed 
is the efficient motor unit, which Stow 
calls the Power-Pak. This power-pak 
consists of a 2 hp Briggs and Stratton 
(Continued on page 108 
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ONVENIENCE 


and 


ACCURACY 
EUPOLD / 


Advanced design engineering and preci- 
sion manufacturing techniques have 
earned world-wide acclaim for LEUPOLD 
instruments since 1907. Exclusive LEU- 
POLD features...dependable LEUPOLD 
accuracy are your assurance of time- 
saving, trouble-freeservice under all work- 
ing conditions. 


LEUPOLD 
ABNEY LEVEL 


GREATER 

VERSATILITY WITH 1 INSTRUMENT 
@ CHECKING ROAD GRADES 
@ TOPOGRAPHIC MAPPING 
@ DETERMINING TREE HEIGHTS 
@ GENERAL LEVELING WORK 


Exclusive LEUPOLD design holds scales 
in milled slide, ready for immediate use 
without removing and reversing the frame 
... Saves time and trouble on all jobs. 
Bubble magnifier adjusts internally to the 
user’s eye. No draw eyepiece to retract for 
carrying...no re-focusing each time in- 
strument is used. New improved microm- 
eter adjustment on index arm gives easier, 
faster and more accurate readings. 


4 SCALES AVANABLE 
s 


Choice of any 3eceles............ $30.00 


LEUPOLD 
HAND LEVEL 


Compact, lightweight instrument for all 
preliminary leveling work. Measures only 
51,” in overall length. Exclusive LEU- 
POLD bubble magnifier adjusts internally 
to user's eye... brighter bubble eliminates 
eyestrain and permits faster, more accu- 
rate readings. 


ORDER BY MAIL 
or write for new literature on the LEUPOLD 
line of levels and compasses. 


LEUPOLD & STEVENS 


INSTRUMENTS, INC. 


4445 WN. E. Glisan St 


, Portland 13, Orego 
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Equipment, Materials & 
Methods (Continued) 


gasoline engine and a built-in vibrator. 
The engine unit is mounted on a multi- 
plane base, fitted with 4 vibration damp- 
eners, which completely isolates the 
engine from the screed’s vibration. The 
engine features a throttle control by 
which the operator may vary the fre- 
quency of vibration from 3600 to 4800 
vpm, to best accommodate the consist- 
ency of the mix being placed. The en 
gine is also equipped with a centrifugal 
mercury clutch carrying the motor drive 


CEMENT GUN CO. USES **‘GUNITE’’ 
FOR DISPOSAL 
PLANT REPAIRS 


The top photo shows badly dis- 
integrated concrete Imhoff Tank of 
a small New Jersey Sewage Dis- 
posal Plant. The repairs involved 
removal and rebuilding of two 
walls of this tank in their entirety, 
together with the relining of the 
tank with two inch “GUNITE” 

The two trickling filters were also 


repaired with “GUNITE” to a pulley. This clutch automatically throws oe 
out when the motor is idling, to prevent 
of the well. On loading the engine when starting The 
the interior of the trickling filters wooden screed beam supplied as standard 
equipment with the Stow screed is avail / \ 


the ‘‘GUNITE” was carried down 
eighteen inches below rock line. 
repairs illustrated above 
have restored the Plant at small 
expense to original design. 
any varied types of repair, re- 
modeling and new construction 
with ““GUNITE” are described and 
illustrated in our Bulletin B-2400. 
A request on your letterhead will 
biing a free copy by return mail. 


able in lengths from 7 to 31 ft and is de 
signed to strike off a flat surface. Lower 
edge can be simply trimmed for any stand 
ard—or inverted type of crown. Stow is 
providing the advantages of screed finish 
ing for the contractors who “build their 
own.”’ This package includes: Power-Pak 
together with heavy brackets; pair of end 
rollers complete with shoes, handles, 
deflectors; all necessary bolts and is 
available to contractors who have their 
own beams. Stow Manufacturing Co., 
CE 2-108, 93 Shear St., Binghamton, N.Y. 


Scrapers 


Two open spowt Terra Cobra self 

| propelled scrapers have just been an 

nounced. Model TH-090B has a heaped 
capacity of 15.0 cu yds, struck capacity of 
12.2 cu yds, and is powered by a Cummins 
Diesel engine of 180 hp. Model TH-090 
| has capacities of 13.5 cu yds heaped, 10.2 
| cu yds struck, and has a 165 hp Cummins 


Foundation Exploration 
for Bridges, Dams and other 
Heavy Structures — 


For more than sixty years, 
Sprague & Henwood, Inc. has 
been a leader in the field of 
Diamond Core Drilling, Soil 
Sampling, and other’ types of 
exploration for the 
of Bridges, Dams, Large Build- 
ings, Airports, Highways, etc., 
working in conjunction with 
many of the country's leading 
engineers and architects. 


Model TH-090B 


Diesel engine. Basic design char: petarte, 
tics are similar to the 18 cu yd 225 hp 
Model TH-0142, including new “om 
bowl design, positive hydraulic steering, 
air actuated direct connected power con 
trol unit, “boiling bowl" loading system, 
positive “Roll-Out" ejector, and 11 in 
base diameter vertical oscillating king pin 


Today, we have a large force 
of expert operators and an 
ample supply of modern equip- 
ment, so that we can undertake 


practically ony job, anywhere, The coupling between scraper and tractor units 
ver short notice. Estimates | D ] Both models are said to feature high 
submitted promptly war? quick ‘ e aware ground clearance under scraper and trac 
action when you went it. Memorial Bridge tor, wide apron opening, short turning 
| | radius, low center of gravity, and high de- 

All of the Diamond Core Drill- | gree of stability in all turning positions 


Both of the new units are extremely rugged 
in construction, and are designed to pro 
vide maximum simplicity in operation and 
servicing. All major components are said 
to be accessible without disturbing un- 
related parts) Wooldridge Mfg. Co., CE 
2-108, Sunnyvale, Calif. 


a SCRANTON 2, PA world — was done by Spraque 


& Henwood, Inc 
BRANCH OFFICES NEW YORK PHILA PITTSBURGH 


GRAND JUNCTION COL BUCHARS, NEWFOUNDLAND 
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LEFAXx «x x 


Printed on loose leaf, six hole, 6°54" 
* 3%4" bound paper, each book con- 
tains about 140 pages of technical 
data, presenting condensed, accurate 
and essential data for the student, en- 
gineer, technical worker and business 
man. 
eee 


Transformers, 
elays, Meters 

Hydraulics 
Surveying 
Mech. Drawing 
Machine Design 
Machinists’ Data 
Piping Data 
Surveying Tables 
Physics Trig-Log Tables 
Chemical Tables Metallurgy 
Meuals Analytic 
Gea Chemistry Chemistry 
Reintorced Highway 

Concrete 
Building Mechanics of Materials 

Construction Power Trans. Mach’ 
Radio Thermodynamic Tables 
Television & FM & Charts 
Electricity, AC Phys. & Thermo- 
Electricity, DC dynamic Data 
AC Movors and Phys. & Org. 

Generators Chemistry 


Architecture 
Home Heating 
Illumination 
Electrician's Data 
Builder's Data 
Lumber Data 

Air Conditioning 
General Math. 
Math. Tables 


W rite for FREE Catalogs fover 2000 listings). 
See for yourself how helpful LEFAX can be to 
you. Send $1.25 for each book, or $6 for any 
five books listed above, to: 


LEFAX, Dept. CIV-15 Philadelphia 7, Pa. 


McCARTHY UNDERGROUND 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC. 
A utility money-maker! Drills through 

rock or earth for drai . conduit, pipe 

lines, etc., without breaking the surface. 

Drills 4” to 24” holes up to 180 fr. b 

in hardpan compacted sand, gravel 

shale formations. 


McCARTHY VERTICAL 
AUGER DRILLS 


BLAST HOLE DRILLING 


Drills 4-6-8” diameter “dry” holes — 
400 to 1,000 ft. per day. Can be mounted 
on truck or half-track. Hydraulically oper- 
ated. Adapts to any job where ordinary 
rock formations need blasting. 


THE SALEM 


TOOL COMPANY 
804 $. ELLSWORTH AVE. 
SALEM, OHIO 
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Literature Available 


FOUNDATION CONTRACTORS —A_ booklet 
on the Franki Foundation Company is 

ered. The background of the company 
is presented and their unique method of 
foundation construction described. The 
advantages of the Franki Displacement 
Caisson are listed, installation procedure is 
shown step-by-step, and detailed data 
shows the company’s displacement caissons 
have been used and tested literally all over 
the world. Franki Foundation Co., CE 2- 
109, 114 East 40th St., New York 16, N. Y. 


Carset Jackerrs A bulletin showing 
the complete range of carset jackbits for 
use with most of the popular threaded 
connections in use today was recently 
issued The bulletin gives the user a 
selection guide for choosing the right carset 
bit for each connection and application. 
Ingersoll-Rand Company, CE 2-109, 11 
Broadway, New York 4, N. Y. 


Power Too. -A_ brochure the 
Super Hole-A-Matic, a versatile power 
tool for hole digging and tunneling, is of- 
fered. It is recommended and used by 
engineering, highway, excavating, sewer, 
public utilities companies, public works 
and park departments, industrial plants, 
etc. A detailed diagram of the digging 
tool, specification chart, and advantages 
are included in the informative bulletin 
Multi-Matic Corp., CE 2-109, 14741 Bes- 
semer St., Van Nuys, Calif. 


Water Works Catatoc--A catalog 
covering the company's entire line of 
water works distribution and service 
products has just been published. The 
Water Works Catalog W-96 supersedes 
all previous editions, supplements and 
literature pertaining to Mueller water 
works products The catalog features 
an easy-to-use sectional indexing system 
to facilitate quick reference to any of the 
hundreds of products listed. Photographs 
and parts drawings are shown for nearly 
all items and a large section of useful 
engineering information is included. Dept. 


A-36, Mueller Co., Decatur, Ill. 


TANDEM Roiier--A booklet on 3 axle 
tandem rollers with new walking beam 
compaction control is offered. The walk 
ing beam gives you extra compaction 
where it is needed, when it is needed 
Photographs, charts, specifications and 
informative data is included. Buffalo- 
Springfield Roller Co., Springfield, Ohio. 


Suovets~- Versatility of a new product 
is emphasized in “Shovels at Work.” 
Caterpillar’s new No. 6 Shovel with the 
earlier released HT4 Shovel are pictured 
in a variety of earthmoving and industrial 
operations. That these units are not 
merely tractors with hydraulic shovels at 
tached is brought out. Buyers find them 
useful for moving earth and coal, cleaning 
slag from open hearth furnaces, backfilling 
foundations, loading lumber and _ filling 
trucks and gondola cars. Caterpillar 
Tractor Co., CE 2-109, Peoria, Ill. 


| 


Water Control Gates 


CONTROLS WATER LEVELS AUTOMATICALLY 


Developed in France, proven in 
North Africa, U.S. irrigation and 
power companies report this gate 
unequaled to control water levels, as- 
sure equitable distribution, 24 hours 
a day in canals, reservoirs, forebays, 


Entirely self operating... saves 
cost of gate keeper... prevents costly 
washouts and flood damage. 

There may be an installation 
near you for inspection, Write for 
information. 


Accurate Parshall 
Measuring Flumes 


Accurately measures water in 
open ditches and canals, regardless 
of water velocity. Ideal for sewerage 
and water treatment plants. Settles 
water disputes. 

Self cleaning...easy to read. 
Built of corrosion-resistant galva- 
nized steel for long life. Approved by 
state engineers. Write for details and 


prices. 
MAIL TODAY 


THOMPSON PIPE & STEEL CO. g 


3017 Lerimer Street, Denver |, Colorado 

Gentlemen: Please send me without obli- € 
gation pictures and data on water contro! 
equipment. 


THOMPSON PIPE & STEEL COMPANY 
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SURVEYING INSTRUMENTS SUPPLY CO. 


RE YOU still plodding 
along with a“horse & buggy” 
surveying instrument? 


PROGRESSIVE SURVEYORS 
use modern WILD instruments 
for matchless precision and 
operational speed ... for Sub- 
stantial MAN-HOUR SAVINGS! 


Set Yourself “Up to DATE” 
MAKE A DATE WITH OUR 
DEMONSTRATION STAFF 
to handle a modern WILD in- 
strument. We will arrange to 
show you the unmatched 
performance of WILD Transits, 
Theodolites, Levels and ww 

surveying equipment... 
action under field 


® *« * 


WILD 
has THE MOST SUITABLE 


modern surveying instrument for your 

specific job or for universal application. 

WILD instruments are known through- 

out the world for: 

® Ease and speed of handling 

® Fool-proof design and maximum 
reliability 

® Lasting trouble-free operation 

® Light-weight, rugged construction 

& Simplicity of collimation and level 
vial adjustments 


See For Yourself! Contact Dept. CE 2 


MAKE A DATE WITH WILD... the world’s 
largest manufacturer of precision sur- 
veying instruments. 


Extensive repair and servicing facilities 
by foctory trained specialists 


HENRY WILD. 


OF AMERICA, INC. 


SIS PORT WASHNGTON, 


POrt Washington 7 4843 


Literature Available 
(Continued) 


Fire Pumps A bulletin on vertica 
turbine fire pumps is being offered. The 
bulletin describes and offers specifications 
for the pump, designed to provide constant 
protection against fire in industrial instal- 
lations. Ask for Bulletin No. W-450-B42 
and direct requests to the Advertising & 
Sales Promotion Dept., CE 2-100, Worth- 
ington Corp., Harrison, N.J. 


Bulletin No. 507 
com 


Piper 
shows typical applications of the 
pany's light-weight lockseam-spiralweld 
pipe and fittings. Included are standard 
specifications on pipe from 4 to 30 in. in 
diameter, together with data on fabricated 
fittings, flanges, and connections to meet 
all pipe line requirements. Naylor Pipe 
Company, CE 2-110, 1230 East 92nd St., 
Chicago 19, Ill. 


A 6-page bul 
dimen 


SINGLE STAGE TURBINE 
letin containing design features, 
sions and performance data on the HCB 
single stage turbine has been issued. It 
was designed for a variety of plant ap- 
plications and can be ordered from stock 
for immediate delivery. The bulletin 
presents a 2-page cut-away diagram of the 
HCB turbine with a descriptive list of 18 
design features. Length and width meas 
urements and dimensions of parts are 
given in line drawings. Other information 
includes performance data and construc 
tion materials. De Laval Steam Turbine 
Company, CE 2-110, Trenton, 2, N. J. 


Protective Coatincs — Thirty-five case 
histories of the successful use of pro 
tective coatings based on chlorinated rub 
ber are included in a booklet, ‘Protection 
With Parlon.”” Water and sewage works, 
paper mills, storage tanks, and chemical 
and food processing plants are among the 
installations located from coast to coast 
where Parlon-based coatings have been 
photographed after long-term exposure to 
corrosive environments 
21)-page booklet are 


a Variety of 
Also included in the 
perforrmnee data on Parlon finishes and 
instructions for applying Parlon paints by 
brush or spray to metal, wood, and various 
cement and asphalt surfaces. Hercules 
Powder Company, CE 2-110, Wilmington, 
Del. 


OpricaL Distanck MEASUREMENT 
‘Hlow accurate are optical distance meas 
urements with the Invar Subtense Bar?" 
is a question often asked by engineers and 
surveyors interested in this new method 
Professor F. Kobold of the Swiss Federal 
Institute of Technology in Zurich, Swit 
zerland dealt with this question in a paper 
which he delivered at the International 
Course for Distance Measurement in 
Munich, Germany, in 1053, titled “Prac 
tical Tests in Distance Measurement with 
the Two- Meter Subtense, Bar, and Theory 
of Errors.’ For a copy of this paper write 
to: Kern Surveying Instrument Div., 
Paul Reinhart Co., Inc., CE 2-110, 66 
Beaver St., New York 4, N.Y. 


FOR EXPANSION JOINTS 
Center Bulb Type 


Servicised Rubber Waterstops meet 
all standard engineering specifica- 


tions. Made of durable, elastic, cured 


rubber compound 
Both types available in 6", 9” and 12” 
widths in any required length 
FOR CONSTRUCTION JOINTS 
Flat Type 


Write for the Servicised Products 


Catalog. Sent without obligation. 


SERVICISED PRODUCTS CORP. 
6051 W 65th ST CHICAGO, 


MORETRENCH 
WELLPOINT 
SYSTEM 


guarantees 
your freedom to 


te WORK unhampered by water 
we EXCAVATE by any method 
te PROGRESS fast 

te SAVE while doing it 


Die i THE DR’ 


The Moretrench method and equip- 
ment are World famous and 
proved by years of experience. 
Send for the helpful Moretrench 
catalog today. 


MORETRENCH CORPORATION 
90 WEST STREET 
NEW YORK 6, NEW YORK 
Chicege, - Tempe, Fle. - Houston, Tex, 
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PROCEEDINGS 
AVAILABLE 


The following papers have become avail- 
able as Proceedings-Separates. Following 
the date of issue of a paper, discussions 
thereof will be received for a period of three 
months, as specified on the cover of the 
paper. Titles will be added to this list 
every month, as they become available 
Technical division sponsorship is indicated 
by an abbreviation at the end of each item, 
the symbols referring to: Air Transport 
(AT), City Planning (CP), Construction 
(CO), Engineering Mechanics (EM), High 
way (HW), Hydraulics (HY), Irrigation and 
Drainage (IR), Power (PO), Sanitary Engi 


neering (SA), Soil Mechanics and Founda- 
tions (SM), Structural (ST), Surveying and 
Mapping (SU), and Waterways (WW) divi- 
sions. Papers issued prior to, and including, 
Separate No. 289, were not distributed 
under the present automatic mailing system 
If you have not registered in a Technical 
Division to receive its papers (one Division 
only) free of charge, please do so promptly 
by filling out and mailing the enrollment 
and subscription form (page 113) to Society 
Headquarters. For ordering separate pa- 
pers, use the convenient order form on 
page 112 


Listed in Earlier Issues 


306. An Engineering Approach to Biast 
Resistant Design, by N. M. Newmark ST 


307. Sewage Aeration Practice in New 
York City, by Richard H. Gould. (SA) 


308. Movements in the Structural Con- 
crete at Conowingo Hydro Plant, by Stanicy 
Moyer and Viggo Hansen (PO) 


309. Special Design Features of Water 
Works Facilities Handling Highly Turbid 
Waters, by R. G. Kincaid. (SA) 


310. Sewage Aeration Practice in the Sani- 
tary District of Chicago, by Norval FE. Ander- 
son. (SA 


311. Estimating the True Consolidation Be- 
havior of Clay from Laboratory Test Results, 
by John H. Schmertmann. (SM) 


312. Composting of Garbage and Sewage 
Sludge, by Eric Eweson. (SA) 


313. General Design of the East Delaware 
Water Supply Tunnel, by Stanley M. Dore 
(ST) 

314. Further Investigations of Concentra- 
tion of Raw Sludge, by J. F. Laboon. (SA 


315. The Structure of Inorganic Soil, by T 
William Lambe. (SM 


316. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Corps of Engineers, by McFadden 
(AT) 


Gayle 


317. The Effect of Jet Aircraft on Airport 
Pavements: Investigations Conducted by the 
Bureau of Yards and Docks, by J. A. Bishop 
(AT) 


318. Some Economic Aspects of Waterway 
Projects, by Haywood R. Faison. (WW 


319. Some Irrigation and Drainage Prob- 
lems of Mediterranean and Middle East 
Countries, by Martin R. Huberty (IR) 


320. Peak Discharge for Highway Drainage 
Design, by Carl F. Izzard. (HW) 
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November 


321. Erection of the Main River Span, 
Passaic River Crossing, New Jersey Turnpike, 
by Jonathan Jones. (ST) 


$22. Design of Frames by Relaxation of 
Yield-Hinges, by J]. Morley English. (ST) 


323. Stabilization of Soil by Silt Injection 
Method, by George E. Johnson. (SM) 


324, 
way Control Structure, by Charles | 
and John A. Focht, Jr. (SM) 


Pile Loading Tests, Morganza Flood- 
Mansur 


325. Building Foundations in San Fran- 
cisco, by Charles H. Lee. (SM) 


326. Foundation Exploration Denver Col- 
iseum, by R. B. Peck. (SM) 


1 Papers are to be ordered by serial number 
to avoid unwanted duplication 


all papers sponsored by that Division 


receipt of the registretion form. 


papers ordered prior to August | 


of $0.75, libraries, $ 


for all 


TRANSACTIONS 
ACTIONS 
annual subscription rates 


Morrocco grained binding 
Cloth binding , 
Paper binding 


INSTRUCTIONS 
Please keep « record of Separates you have received 


2. Every ASCE member registered in one of the Technical Divisions will receive free automatically, 


Such registration will be eFective the first of the month following the 


3. Members’ accounts will be charged at 25¢ each for every paper ordered specially 
1954, will be included on the 1955 dues bills 


4. Non-members of the Society may order copes of Proceedings papers by letter with remittance of 
50¢ per copy, members of Student Chapters, 25¢ per copy 


bers of ASCE, vg Te of Student Chapters, $12.00, non-members, $20.00, plus 


Standing orders Separates from any one Division in any calendar year (excepting 
in which @ member registers for free copies), may be entered at $2.00 per year—by members only. 


Specially selected Peoceevines papers with discussions, will be included in Trans 
Annual volumes of Transactions will continue to be available at the currently established 


327. A Concept of Slope Design of Earth 
Dam Embankment, by ©. Y. Li. (SM) 


328. Trafficability of Soil as Related to 
Mobility of Vehicles, by R. ©. Stewart and 
S. J. Weiss. (SM) 


329. An Interstate Route and Its Urban 
Connections, by D. W. Ormsbee. (HW 


Plastic Deformation of Wide-Flange 
Ketter, Edmund 
(EM 


380, 
Beam-Columns, by Robert | 
L. Kaminsky, and Lynn S. Beedle 


$31. Deflection of Laminated Beams, |) 
L. G. Clark. (EM) 


432. Post-Buckling Strength of Redundant 


Trusses, by E. F. Masur. (EM) 

334. Discussions of PROCEEDINGS- 
Separates 177, 179, 202, 223, and 258 
(EM) 


334. Lateral Buckling of Channels and Z- 
Beams, by H. N. Hill. (EM) 


335. Water Pollution Control Policy, by 
Paul DD. Haney. (SA) 


336. Performance of Biofiltration Plants by 
Three Methods, by RK. S. Rankin. (SA) 


337. Future Developments in Sanitary En- 
gineering, by Harold B. Gotaas. (SA) 


338. Administration: The Key to Effective 
Application, by Vinton W. Bacon. (SA) 


The Need to Break with Tradition, by 
Derby. (SA) 


339. 
Ray L 

340. Health, Welfare and Development, by 
John A. Logan. (SA) 

341. What's the Outlook for Sanitary En- 
gineers? by Clarence W. Klassen. (SA) 

342. The Problems of Civil and Structural 
Design of Steam Electric Plants for the Pacific 
Gas and Electric Company in Central Cali- 
fornia, by W. L. Dickey. (CO) 
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Design and Research for Weided 


343 
Structures, by LaMotte Grover. (ST) 


$44. Steel for Welded Bridges and Build- 
ings, by Simon A. Greenberg. (ST) 


445. Fabrication and Construction of Struc- 
tural Steel for Buildings, by ©. L. Kreidler. 
(ST) 

446. Statutory Control of Ground Water, by 


S. T. Harding. (UR 

447. Use of Colorado River Water in Cali- 
fornia, by Raymond Matthew. (IR) 

448. Construction of the Elizabeth River 
Trench-Type Tunnel, by Joseph Peraine. (CO) 

49. Aseismic Design of Elastic Structures 


Founded on Firm Ground, by L.. FE. Goodman, 
E. Rosenblueth, and N. M. Newmark. (ST 


Construction of the Inter-American 
James. (HW) 


350 
Highway, by W 

451. Vertical Sand Drains for Stabilization 
of Muck-Peat Soils, by J. ©. Carpenter, and 
Edward S. Barber. (11W) 


Engineering Biotech- 
Alvin F 


$52. Concepts of 
nology in Occupational Health, by 
Meyer, Jr. (SA) 


The Importance of Shoran Surveying 
by Carl I 


in the Southern Hemisphere, 
Aslakeon, (SU 


154. Hydraulic Fundamentals of Closed 
Conduit Spiliways, by Fred W. Blaisdell. (HY) 


455. Statistical Review of Dam Construc- 
tion, by Robert A. Sutherland. (PO) 


386. The Development of the Pulp and 
Paper Industry in the South, by A. G. Wake 
man. (CO) 


A Mathematical Examination of Spi- 
Hickerson 


487 
raled Compound Curves, by T. F 
(HW) 
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PROCEEDINGS PAPERS ORDER FORM 


33 W. 39 ST., NEW YORK 18, N.Y. 


Enter my order for separate PROCEEDINGS Papers which I have circled below. 
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If more than one copy of a paper is desired, indicate here: 


358. Intrusion of Sea Water in Tidal Sec- 
tions of Fresh Water Streams, by ©. P. Lind- 
(HY) 


ner 


December 


359. Development of Miami International 
Airport, by Earle M. Rader. (AT) 


Strength Characteristics of Com- 
(SM) 


300. 
pacted Clays, by Gerald A. Leonards. 


361. Pressure Surge Control at Tracy 
Pumping Plant, by John Parmakian. (HY) 


362. Graphical and Theoretical Analysis of 
Step-Drawdown Test of Artesian Well, by 
M. I. Rorabaugh. (HY) 


463. Field Penetration Tests for Selection 
of Sheepsfoot Rollers, by S. J. Johnson and 
W. G. Shockley. (SM) 

364. High Intensity Rainfall and Major 
Floods in Puerto Rico, by Miguel A. Quinones. 
(HY) 

465. Effect of Weil Screens on Flow into 
Wells, by Jack S. Petersen, Carl Rohwer, 
and M. L. Albertson. (HY) 


Frequency of Excessive Rainfalls in 
(HY) 


366. 
Florida, by David B. Smith. 
PROCEEDINGS-SEPA- 
(SU) 


$67. Discussions of 
wATHS 151, 172, 173, and 174 


Discussions of PROCREDINGS-SEPa- 
(ww) 


RATES 148 and 166 


Unsteady Flow in Open Type Pipe 


469 
Irrigation Systems, by E H. Taylor, A. F 
Pillsbury, T. O. Ellis, and G. A Bekey. (IR) 


of PrRockEDINGS-SEPa- 
(AT) 


370. Discussions 
RATES 172, 173, and 174 


PROCKEDINGS-SEPA- 


371. Discussions of 
RATES 106 and 228. (SM) 

372. Discussions of Prockenincs-Sepa- 
wares 150 and 226. (CO) 
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of PROCKEDINGS-SEPaA- 
(ST) 


373. Discussions 
RATES 150, 170, 245, and 306 


Discussions of PROCEEDINGS-SEPA- 
(EM) 


374. 
RATES 157, 202, 223, 299, and 300. 


Defiections of a Circular Beam Out 
(EM) 


375. 
of Its Initial Plane, by Enrico Volterra. 


Electrical Analogs of Statically Loaded 
(EM) 


376. 
Structures, by Frederick L. Ryder. 


Discussions of PROCKEDINGS-SEPA 
(SA) 


377. 
RATES 130, 208, and 231. 


Discussions of PROcKEDINGS-SEPA- 
(PO) 


378. 
RATES 160, 162, 294, and 308 


January 


Discussions of 
(SM) 


379. 
155 and 215. 


380. Master Library List of Fluid Me- 
chanics and Hydraulic Engineering Titles: 
Progress Report of the Committee on Research 
of the Hydraulics Division. (H\ 


Open Channels with Nonuniform 
(Hy) 


Discharge, by Wen Heiung Li 


$82. Hydraulic Model Studies of Martin 


Dam Draft Tubes, by Carl FE. Kindevater, and 
R. R. Randolph, Jr. (HY) 


Backwater Functions by Numerical 
Keifer and Henry 


Integration, by Clint | 
Hsien Chu. (HY) 


PROC KE EDINGS-SEPA- 


(HY 


384. Discussions of 


RATES 153, 169, and 175. 


385. Pile Foundations for Buildings, !y 
John W. Dunham. (SM) 
386. Paviosky's Theory for Phreatic Line 


and Slope Stability, by K. P. Karpoff. (SM) 


An Experimental Study of Bubbles 


387. 
Moving in Liquids, by W. L.. Haberman and R. 


kK. Morton (EM) 


388. Water Supply Engineering: Report 
of Committee on Water Supply Engineering of 
the Sanitary Engineering Division for the 
Period Ending September 30,1953. (SA) 


PROC EE DINGS-SEPA- 
(SU) 


$89. Discussions of 
RATES 152, 271, and 305. 


A New Concept of Flow in Rough 
(HY) 


390 
Conduits, by Henry M. Morris 


PROCEEDINGS SEPA 


(IR) 


391. Discussions of 
RATES 140, 142, and 156. 


392. Sanitary Engineering Aspects of At- 
mospheric Pollution, by Louis ©. MeCabe 
(SA) 

393. Surveys and Maps for Pipelines, by 


George E. MacDonald. (SU) 


Airports and Aviation in Latin Amer- 
(AT) 


94. 
ica, by Kenneth E. Calender 


PROCEEDINGS-SEPA- 


495. 
RATES 167 and 231. 


Discussions of 


(SA) 


PROCEEDINGS-SEPA- 
(EM) 


396. Discussions of 
RATES 185, 223, 250, 258, and 281 


PROCEEDINGS SEPA- 
and 219. (ST) 


397. Discussions of 
RATES 158, 183, 187, 201, 
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Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 

Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates and Manegement Surveys, Port 
Fecilities, Foundetions, Industria! Plants, 

Bridges and Structures 

P. O. Box 361 Mobile 3, Ale. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industrie! Buildings — Herbor 
Structures—Vessels, Boats & — 
Equipment—Soils, Material & Chemica 
Laboratories 
Mobile, Ale. New Orleans, Le. 
Washington, D. C. Houston, Texes 


DUVAL_ ENGINEERING & 
CONTRACTING CO. 


Genera! Contr actors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Floride 


RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 

Tunnels, Highweys, Airports, Traffic, 

Foundations, Buildings, Reports, 

Investigations, Consultations 


111 N.E. 2nd Avenue Miami, Floride 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Airports — Dreinage — Electric Power 


Flood Control! — Industriel Rete Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowe 


HAZELET @ ERDAL 
Consulting Engineers 


Bridges — Foundations 
Expressweys 


JOHN 5S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, wets supply 
end multiple purpose projects, lood and 
erosion contro}, river basin 
planning, dams end their foundetions, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
Los Angeles @ Sen Francisco 
Portland Seattle Salt Leake City 
New York @ London 
Generali Offices, 816 West Filth Street 
Los Angeles 17, Calif. 


FAIRCHILD AERIAL SURVEYS INC, 
Aerial Photography Contour Maps 
Explorations Airborne Mag- 
netometer Surveys © Shoran Mapping 
Maps © Highwey Mens 
224 E. 11th St., Los Angeles 15 
4630—30 Rockefeller Plaza, New York 
Boston Seattle 


D. 8B. GUMENSKY 
Civil and Structural Engineer 

Investigations, plenning, location design, 
construction, costs. 
Hydro-electric power, water supply 
dams, tunnels, unusual structures. 

Domestic and foreign 

1047 Sierra St., Berkeley, Calif. 
Tel. Landscape 6-10183 


INTERNATIONAL 

ENGINEERING COMPANY, 
Engineers 
Investigations Reports—Design 
€ ngineering 
estic and Foreign 
74 New Montgomery St. 
Sen Frencisco 5, California 


INC. 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Puri 


fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, 
& ASSOCIA 


Sewerage, Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re. 
ports, Traffic Studies, Airports, Ges and 
Electric Transmission Lines 


351 East Ohio Steet, 11, Mm. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit end 
Traffic Problems 
Industriel Plants, Grede Separations 
Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipal 

orks 
150 N. Wacker Drive, 79 McAlister St. 
Chicago 6, til. Sen Francisco 2 


Weter 


GREELEY AND HANSEN 
Engineers 


Semuel A. Greeley, E. 
Thomes M. Kenneth V. 
Semuel M. Clarke 


Water Supply, Water Sewer- 
age, Sewege Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, lil. 
HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harze 
E. Monttord Fucik Calvin V. Davis 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigetion 
River Basin Development 


MAURSETH HOWE 
Foundation Engineers 


Laboratories: 
Los Angeles 47, Calif. Newark, J. 


Foundation Borings 
Field and Laboratory Tests o Soils 
Analyses and Reports 
3529 N. Cicero Ave., 
35th Street, 


ee 
1105 E. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 
investigations Reports - Velustions 
Design - Construction 
Twinoeks 3-4600 
1994 Broedwey Osklend, Calif. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipel Sewerege 
Power Bev Water Systems 

Industria! Plants 
Recreational Facilities 
Investigations end Reports 
805 East Miller Sweet 
Springfield 


, Minois 


EUSTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 


3635 Airline Highway 
New Orleans 20, La. 


WHITMAN REQUARDT 
AND ASSOCIATES 


Engineers 

Sewerage and Water Systems, Airports, 

Industrie! and Power Plants and Other 
Structures 

Reports — Designs Specifications — 
Supervision 


1304 St. Paul Steet, Baltimore 2, Md. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Rail Dry Docks, Flosting Dry Docks, 
Dry Docks Shioverds, 
Port Facilities 
Investigation, Reports, Design 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 


Investigations and Reports 
Dams, Reservoirs, Tunnels, Foundations, 
Groundwater Supplies and Resources 
Non Metallic Minerals 


DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass 


"FAY, SPOFFORD & THORNDIKE 
Engineers 
Reiph W. 

Williem Hyland 
Bi Frank 
Carroll A. Farwell Howerd J. ‘Witheme 

Airports Bridges —Turnpikes 

Weter Supply, Sewerage and Drainage 
Port & Terminal Works —Industrial Bidgs 
Boston New York 


(now am) 


(A) 


(B) 


(B). 


for dues.) 


| (wish to be) enrolled in the 
Division and receive automatically and WITHOUT 
CHARGE all of the ‘‘Proceedings"’ 
under the auspices of this Division. 


Enrollment and Subscription Form 


Separates issued 


| wish to subscribe to all of the Separates 
3ponsored by the following Divisions: 


My account is to be CHARGED AT THE RATE OF 
$2.00 PER YEAP for each of the subscriptions listed in 
(Such charges will be included on the 1955 bill 


My current mailing address is as follows: 


(Signature) 


(Membership Grade) 


(Street) 
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> | Chicago 
403 Commerce Bidg., Louisville 6 Beacon Street 
ee Dixie Terminal Bidg., Cincinnati Boston 8, Massachusetts Sy 
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| 
400 West Medison Street, Chicago 6 he 
SOIL TESTING SERVICES, INC. 

John Gneedinge: 
Airports, Highways, Tanks end 
Structures 
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(Date) 
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Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND 


Engineers and Consultants 
end Industrials 

Design end Supervision of Construction 

Reports tueminetions Apprernsels 

Machine design — Technical Publications 


Boston New York 


METCALF a EDDY 


Invest: 
of 
end Operation 
Management 


Desian 


Valuation Leboratory 


Stetier Bui 


BENJAMIN SHEINWALD 
Architecture! Consultants 


on 
Engineering Projects 
Desien Supervision Reports 


85 South Street, Boston 11, Mass. 


The Thompson & Lichtner Co., Inc 
Civil end Industrial Engineers 


Desian, Supervision Testing 
Engineering and Production Studies 
Seecial Structures, Tunnels, Airports, 

Highweys, Foundations. 


Office end Laboratory Brookline, Mass. 


BLACK @ VEATCH 
Consulting Engineers 


Weter Seweae Electricity Industry, 
Reports, Desian Supervision of Construc 
tion Investigations, Valuation and Rates 


4106 Broedwey Kansas City 2, Mo. 


BURNS & McDONNELL 
Consulting end Designing Engineers 
Kensas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E. Mth St. 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers ement Gun Specelistt— 

C ontrectors 
Encesing, Insulating, Repairing 
Fireproofing Renovating 


Linings, 


d., 
, 2016 Went Walnut Chicago 
W., 2036 Addison, Houston 25, 
. Louwls, Minneapolis, Denver, 
New ans 


12, 
Texas, 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges Structures and Reports 
' rial end Power Plant 
Enaqineering 


A. ALIN 
Consulting Engineer 


5927 N. 24 St. 
Nebreske 


Dems, Hydroelectric Power 
Flood Contro! 


Airports Highweys Dems Structures 
Foundetions Stabilization Pavements 


415 Frelinghuysen Ave., Newark 5 J. 


est 
516 Ninth St ‘Sacramento 1 


Additional 
Professional 
Cards on 
Preceding Page 


8. K. HOUGH 
Consulting Engineer 
Soils & Foundation Engineering 
nvestigations, held and laboratory 
desisan analysis for earthworks, 
Inspection 
en 


Site 
testing 
foundations and pavements 
& contro! earthworks construction 

gineering reports, consultation 


121 E. Senece St. ithece, New York 


AMMANN & WHITNEY 
Consulting Engineers 


Design —Construction Supervision 
Bridges, Buildings, Industrie! Plants, 
Specie! Structures, Foundations, 


Airport Facilities 
xpressweys 
76 Ninth Avenue, New York 11, N.Y 
724 E. Mason Steet, Milwaukee 2, 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert L. Bogert 
Robert A. Lincoln Donald M. Ditmars 
Water and Sewage Works 
Refuse Disposal Industrie! Waste 
Airports Flood Control 


624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Water and Sewage Works 
Industriel Wastes Refuse 
Disposal —Municipel Projects 
Airhelds — Industrial Buildings 
Reports Designs Estimates 
Valuations eboratory Service 


110 Williem St., New York 38, N. Y. 


FRANK L. EHASZ 
Consulting Engineers 


Bridaes, Airports, Perkweys 
Supervision of Construction 
Investigations, Reports 


730 Filth Avenue, New York 19, N.Y. 


Structures 
Desian, 


HARDESTY & HANOVER 
Consulting Engineers 
Lona Spen and Movable Bridges, Hen 


over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super 


vision, Appraisals, and Reports 


EDWARDS, KELCEY AND BECK 
Consulting Engineers FREDERIC R. HARRIS, INC. 
Survey Reports Studies Consulting Engineers 
Trafic Design Harbors, Piers & Bulkheads, Drydocks, 
Supervision Management — Port end | Foundations, Soil Mechanics, Industrial 
Harbor Works Terminals: txpress weys Plents, Weter Supply, Flood Control, 
Highweys Grede Separations Airports, Highweys, Bridges, Power, 
Bridges Tunnels —Weter Supply Industrie! Weste Dispose! 
3 William Street 250 Park Avenue 
Newark 2,N.J. New York 17, N.Y. Fidelity 


PORTER, URQUHART & BEAVIN HAZEN AND SAWYER 
O. J. Porter & Co. Engineers 
Consulting Engineers Richerd Hazen Allred W. Sewyer 


Municipe!l and Industriel Weter Supply 
Purification and Distribution, Sewege 
Works end Waste Disposal, lnvestiaes 
tions, Design, Supervision of Construc 


tion end Operation 


110 East 42nd St., New York 17, N.Y. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
xpress Highweys 
Administrative Services 


1805 Grand Avenue 55 Liberty Street 
Kansas City 6, Mo. New York 5, N.Y. 


KNAPPEN.-TIPPETTS-ABBETT 
McCARTHY 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways Railroeds 
Subweys, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 


62 West 47th Sweet, New York City 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Weter Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Filth Avenue, New York 17, 


MORAN, PROCTOR, MUESER 

& RUTLEDGE 
Consulting Engineers 

Foundations for Buildings, Bridges and 

Dams, Tunnels, Bulkheads, Marine Struc- 

tures, Soil Studies and Tests, Reports, 

Design and Supervision 

420 Lexington are New York 17, 


PARSONS, BRINCKERHOFE 
HALL COONALD 


Bridges, Highweys, Tunnels, Air 
raflic and Transportation 
‘eports, Subweys, Harbor Works, 
Bower Projects 


ams, Canals 
Sewerage and ater Supply 
51 Broedwey NewYork 6, N.Y. 


LIONEL PAVLO 
Consulting Engineer 
Supervision, Reports 
Highweyt, Expressweys 
Industrial Construc 
Works, Airports 
New York 17,N.Y 


Desian 
Bridaes 
Structures 


Public 


Marine 
tron 


7 47th St. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirie Emest W. Whitlock 
Robert D. Mitchell Cari A. Arenander 
Malcolm Pirie, 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


101 Perk Avenue, New York 17, N.Y. 


25 W. 43rd Street New York 36, N.Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Weter Distribution Studies 
Water Measurement and 
Hydraulic Investigations 


New York, 50 Church St. 


ALEX ANDER POTTER ASSOCIATES 


Consulting Engineers 


Water Works, Sewerage, Drainage, Ref- 
use Incinerators, Industrie! Wastes, City 
Planning 


50 Church Steet, New York 7, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manutecturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N.Y. 


SEVERUD-ELST AD-KRUEGER 
Consulting En gineers 


Structural Design Supervision Reports 
Buildings —Airports —Specie! Structures 


415 Lexington Ave., New York 17, N_Y. 


SINGSTAD &@ BAILLIE 
Consulting Engineers 
Ole Singsted David G. Baillie Jr. 
Tunnels, " 
Foundations, Parking 
Investigations, Reports, Desian 
Specifications, Supervision 
24 State St. New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-C ontractors 
Herbor Works ~ 1 Power Plants 


Dams, Docks and Foundations 


233 Broadway, New York 7, N.Y. 
Santiago, Chile Sen Juan, P.R. 


Hevene Cubs Lime, 
Bogota, Colombie Caracas, Venexuele 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N.Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 
Eighty Broad Street, New York 4, N.Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 
Water Anal 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 
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Professional Services 


Listed alphabetically by states 


THE AUSTIN COMPANY 


Design Construction Reports 
Plant Location Surveys — Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 

Los Angeles 


SAVES AND EMERSON 


. Hevens C. A. Emerson 
A F.C. Tolles F.W. Jones 
W.L.L H.H. Moseley J. W. Avery 
_Palocsay €. 5S. Ordway 


Consulting Engineers 
Woeter, Sewerage, Garbage, Industria! 
astes, Valuetions—Leboretories 


Leader Woolworth 


DESIGNING—C ONSULTING 
Industrial Plants Office Buildings 
Stadiums, Granc Stands, Field Houses 


Bridges, Garages, Laboratories 
OSBORN ENGINEERING: ., 


EDWARD J. SCHAEFER 


Consulting Ground- Water Hydrologist 
Investigations, Reports, Advice 


on 
Underground Water-Supply Problems 
607 Glenmont Ave., Columbus 14, Ohio 
Telephone Ludlow 3216 


CAPITOL ENGINEERING 
CORPORATION 
Engineers-C enstructors-Menagement 
DESIGN AND SURVEYS 
ROADS AND STREETS 
SEWER SYSTEMS WATER WORKS 
PLANNING AIRPORTS 
BRIDGES TURNPIKES DAMS 
Executives Offices 


Dillsburg yivenie 
w Pittsburgh, Pe. 
Dalles, Texes Poris, France 
GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works Sewage, Industria! 
Waste and Garbage Disposal —Highweys 
Bridges and Airports Traffic and Parking 
ppreisals, Investigations and Reports 


MODJESK! AND MASTERS 
Consulting Engineers 
FM. 
G. H. Rendall J. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 

Bridges, Structures and Foundations 
State St. Philadelphia, Pe. 
Harrisburg, Pe. New Orleans, La. 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industriel Waste 
Problems, Airkelds, Refuse Incinerators, 
Dams, Flood Control, Industrie! Buildings, 
City Planning, Reports, Valuations 


Labor 
121 So. Broad Sweet, Philedelphie 7, Pe. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broed St. Philedeiphie 7, Pa. 


G. G. GREULICH 
Consulting Engineer 
Investigations, Reports, Advice. 
Pile Foundations, Sheet Piling, 
Cofferdams, Bulkheads, Piers, 
Bridge Decks, Bank Vaults 
Steel Product Development 


778 Osage Road Pittsburgh 16, Pe. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants Warehouses 
Commercial Buildings Office Buildings 
Laboratories —Steel and Reinforced 
Concrete Design—-Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pe. 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purihcation 
Sewerage and Sewage Dis | 
Valuations, Laboratory, City 
fanning 


1312 Park Bidg., Pittsburgh 22, Pa. 


GILBERT ASSOCIATES, INC. 
Engineers @ Consultants @ Constructors 
READING, PA. 

Surveys Design - Supervision 
Sanitary 
Industrials end Utilities 
Domestic and Foreign 
New York . Washington . Philedeiphie 
Rome . Manile . Medelin 


MICHAEL BAKER, JR., INC. 
The Beker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports Highweys Sewe@e Dispose! 
Systems Weter Works Desion and Oper 
ation City Planning -Municipel 
neering —All Types of Surveys 


Home Office: Rochester, Pa. 
Office 
Jackson, Miss. Harrisburg, Pe. 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to consulting engineering 
firms operated or controlled by members of the 


American Society of Civil Engineers 


Your card should be among them 
Write Today For Rates. 


Cc. W. RIVA CO. 
Engineers Edger P. Snow 


Highweys, Bridges, Tunnels, Aijr- 
ports, Foundations, Sewerage, Water 
Supply, Reports, Design end Super 
vision. 


511 Westminster St. Prov. 3, R. 1. 


R. C. JOHNSON 


Consulting and Designing Engineer 


Structures Buildings, 
Hydraulic & Sanitary Control 


1226 Bull St., Columbie 1, S. C. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration Development 

Underground Water Supplies 


308 W. 15th St. 
Austin, Texes 


53-4751 


WILLIAM F. GUYTON 


Consulting Ground- Water Hydrologist 


Underground Water Supplies. 
Investigations, Reports, Advice. 


307 W. 12th St. 


Austin 1, Texas Tel, 7-7165 


Tel. 7-5407 


ENGINEERS TESTING 
LABORATORY, INC. 


Foundation end Soil Mechanics 
Investigations 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 
3313 Main St. Houston, Texes 


GREER & McCLELLAND 
Consulting Foundation Engineers 


Foundation Investigations 
soil testing —undisturbed sampling 
core drilling. 


2649 N. Main Houston 9, Texes 
98 Greenwood Ave., Montcleir, N. J. 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roeds, Airports Structures, Earthworks 
Mechanical & Electrica! 
Reports —-Desiqn—Supervision 
Surveys — Valuations 
Corpus Christi-Houston- Victoria, Texas 


PRELOAD ENGINEERS INC. 
Founded—1934 
Consultants in Prestressed Design 


Designers of more than 800 prestressed 
concrete bridges, buildings, tanks end 
high pressure pipe lines erected in North 
America since 1934 


955 North Monroe S&t., Arlington, Ve. 


33 West 39th Street 
New York 16, N.Y. 


first name) 


ORDER FORM 
ASCE MEMBERSHIP DIRECTORY 


The following coupon form entitles Society members to 
one free copy, of the 1954 Membership Directory. The 
coupon will be used as a mailing label (for the Directory 
only), and must be printed plainly 


AMERICAN SOCIETY OF CIV'L ENGINEERS 


Postmaster 
Return to sender if not delivered, 
Return Postage Guaranteed 


middle name) 


iat! mame 


Sidle) 
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Marion, Indiana Sewage Treatment Plant. Engineer—Consoer, Townsend & Associ- 
ates, Chicago, Illinois; Contractor— Steigerwald & Borchert, Milwaukee, Wisconsin. 


For a given set of materials, air content and water- 
cement ratio, the unit water content (amount of water 
per cubic yard of concrete) is one of the most impor- 
tant basic factors affecting the quality of concrete. 
Leading authorities agree on thist. 


Among the tools employed by engineers in line with 
this fact is Pozzolith—a proved means of lowering unit 
water content to insure minimum shrinkage, longer life. 


How water content is reduced by Pozzolith for a 
given placeability is demonstrated quickly at your 
job—or even at your desk—while you watch. Or if you 
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stipulate a low water content, the effectiveness of 
Pozzolith in aiding placeability— otherwise unobtain- 
able—is immediate. 


May we demonstrate these facts to you? 
+See Bureau of Reclamation Concrete Manual, Sth Edition, Page 130. 


the cement-dispersing, woter-reducing agent which mokes available 
the optimum amount of air in concrete and fully complies with the 
water-cement ratio law. Added to the mix ot the mixer. Pozzolith was 
developed by The Master Builders Co. in 1932. 


BUILDERS 


Subsidiary of American-Marietta Company 
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In TESTS on 233.000 feet of 24”, 30”, 36”, 

42” and 48” Lock Joint Prestressed 

Concrete Cylinder Pipe in Chester, Pa. the 

eminent hydraulist, F.C. Scobey, found 

a coefficient of 150. This gives the city 

a premium capacity of 11°7. Leakage 

was a mere 12°7 of the maximum allowed 

by the Consulting Engineers. 

Thus Chester enjoys greater capacity with 
far less waste than the city anticipated 

truly premium performance in every sense. 

For similar trouble-free operations, let 

Lock Joint supply your needs in 

pressure pipe 16” and larger. 


SCOPE OF SERVICES Lock Joint Pipe Company apecializes in the manufac- 
ture of Reinforced Concrete Preasure Pipe for Water Supply and Distribution 
Maina 16° in diameter or larger, as well as Concrete Pipea of all types for Sani- 
tary Sewera, Storm Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 


Eetablished 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan.. 
Detroit, Mich., Columbia, S. C. 
SEWER & CULVERT PIPE PLANTS: 

Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. * Kansas City, Mo. * Kennett 
Square, Pa. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. ¢ Wichita, Kan. 
Kenilworth, N. J. * Hartford, Conn. * Tucumeari, N. Mex. * Oklahoma City, Okla. 
Tulsa, Okla. * Beloit, Wis. * Hato Rey, P. R. * Ponce, P. R. * Caracas, Venezuela 


.with a Hazen-Williams of 150 


Layin 


peline 


ga section of the 48” pipe 
for the Chester Water Supply Main 
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